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L Since 1857 the term “‘Barnes-Made” has been symbolic of a con- yy, 
4 tinuous and expanding service in designing and constructing YY 

high-grade springs. Yy 
Ld Today many hundreds of the best-known mechanical devices 
4 in the world largely owe their dependability— and their sale- 

ability—to the uniform quality, correct temper, precise dimen- 
! sions and guaranteed accuracy of ‘‘Barnes-Made’’ Springs. 
Fd F ““Barnes-Made” Springs are made to 

order. Just specify— we'll supply. 
LU DEPT. S. A. 
Main Office and Works: 

5 BRISTOL, CONNECTICUT 
5 Spring Makers for Three Generations 
Lt tA 


























\ New York Sales Division: 50 East 42nd St. Western Sales Division: Book Bidg., Detroit 
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Steam—Buried Alive 


NDERGROUND ‘steam distribution 

steam buried alive and kept alive 

by proper insulation—is a task that is 
never easy. 


ence, Johns-Manville has been enabled to 
solve this problem successfully. 

As a result, the efficiency of the Johns- 
Manville Underground System of Insula- 






tion is known in advance and is guaranteed 
to be 90% or over. 

But underground steam distribution is 
only one phase of this company’s vastly 
important basic business—the scientific in- 
sulation of indoor piping. 

And today, the more unusual or difficult 
the insulation problem, the more likely you 
will find that Johns-Manville has been set 
to solve it. 
















For underground insulation must per- 
manently retain its heat-saving efficiency, 
even though buried in trenches, surrounded 
by cold earth and exposed to moisture and 
the bacteria of decay. 


Through careful study of the conditions 
encountered, combined with exhaustive 
laboratory research and practical experi- 
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BROKEN STONES 



































4 | How steam is kept 
alive underground 


HIS cross-section of a typical Johns- 

Manville Underground System of 
Insulation shows how carefully every 
contingency is provided for. 

The Asbesto-Sponge Filling, which 
completely sutrounds the piping, is the 
i| material which acts as such an efficient 
' and durable insulation. 





The other details of the system consist 
of the tile top and bottom containers to 
|] hold the Asbesto-Sponge around the 
piping; the frames and rolls to provide 
supports for the piping and allow for 
expansion and contraction; the con- 
crete bases for the roll frames; and the } 
loose jointed drain underneath to take off Ha 
any water that might approach the i} 
system. i 








Some idea of the efficiency of the Johns- 
Manville Underground System of Insula- 
tion may be gained from the fact that 
it is guaranteed to save at least 90% of the 
heat that would be lost from exposed 
pipes. 

H. W. JOHNS-MANVILLE CO. 

New York City 
10 Factories— Branches in 63 Large Cities 
For Canada 2 
Sy Canadian Johns-Manville Co., Led., Toronto y 
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and its allied products 


JOHNS-MANVILLE 
Serves in Conservation 








Heat Insulations, High 
Temperature Cements, 
Asbestos Roofings, 
Packings, Brake 
Linings, Fire 
Prevention 
Products 


OHNS-MANVILLE 


Serves in Conservation 
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Statistics show that 88.4 per cent. of all truck accidents are due to internal weaknesses. 





On the Lincoln Highway—truck thrown into the ditch by the breaking of a defective steering knuckle. 


Taxed by Avoidable Breakdowns 








to say that no man 

—4@ achieves anything 
worth while unless he takes 
all the responsibility and holds 
absolute control. 

The Packard Company has 
always taken full responsibility 
for its trucks because it con- 
trols their building from the 
ground up. 

Every part designed by Pack- 
ard—controlled by Packard 
through foundry, forge, ma- 
chining and finishing—a Pack- 
ard engineering unit, tested by 
Packard every step of the way. 


|® H. HARRIMAN used 
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“pACKARD owns and oper- 
ates the most extensive 


AE 





heat-treating and finishing 
plant in the world—producing 
a steel that is stronger than 
the average by 35,000 to 62,000 
pounds to the square inch. 


The steel in the rear end of 
a Packard truck costs 22c a 
pound—as against 9c for the 
steel ordinarily used. 

Each run of steel is tested to 
the final limit of strength. 
Each finished part to highest 
known standard of accuracy. 

Packard engines are run on 
the block to an equivalent of 
1000 miles road service. A 
Packard truck is ready to do 
a full day’s work when it is 
delivered. 
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HE business man runs his 
trucksfor whatthey willdo. 


Transportation is his object 
—not having defective parts 
‘*made good’’ free of charge. 


The Packard business is not 
a business of assembling parts 
made here and there. It is not 
a trade in repair parts. 


It is a business of building 
trucks for the man who wants 
transportation every working 
hour of every working day. 


And this is why the Packard 
Company keeps control every 
step of the way—clear back to 
the timber in the forest and 
the ore in the mine. 


“Ask the Man Who Owns One’’ 
PACKARD MOTOR CAR COMPANY, Detroit 
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How Much is American Business 


mn sa 











TOO SEVENTY-SIXTH YEAR TM Inn 























: 


een 





LON 








ee ee re 





3 MM) TMT 


UAT TOTU AUT AAA UEP UH 








= 
: 





VOLUME Ym 
NUMBER 6 





POINT OF & 


1S MEA 

MW OF THE ARC-THE 
> BY THE LENGTH OF 
THE PENDULUM 


CENTER OF GRAVITY -CENTER OF OSC/ILLA- 


= 
~~) 
N 
> 
=) 
= 
&j 
~ 
& 
Ss 
NS 
aS 
= 
wy 
~~ 
SS 
= 
~ 
x 


RE 


AL) LiL 





WF 


THE WE/GHT WOULD MOVE ON THIS LINE. WiIToUT THE 





IDE THE MOTION OF A 


DULUMN 


THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 
NEW YORK, FEBRUARY 7, 1920 


190 CENTS A COPY 
$5.00 A YEAR 


ME RYDIAN 


IN 


GRAVITATIC 


WITS BA 


A PENDULUM 


ABOVE FORCES 


The forces that guide a pendulum, and what its motion would be without these forces 


Why Does Your Clock Keep Time ? 

OES your watch or your clock keep time because 
| bow has a spring which you have discovered 
must be wound at a given time or in a particular man 
ner to make either instrument go at all? or is it be- 
cause of a regulator that suggests to you in an oblique 
way that at certain may do certain things 
either to the fast or to the slow side of its mechan 
ism to obtain possibly more satisfying results? or is 
it because of the pendulum in the clock or the “bal 
wheel” in watch, or the small hand that 
tick, tick, on an exploring expedition 
round and round the dial? Certainly there is no sane, 
individual had his 
centage of experience with time-pieces, good, bad and 
indifferent, who is willing to swear that there is any 
visible thing—movable or otherwise—about a clock 
watch that is directly responsible for either of 
them keeping time. 

Every part that we have named, and every part that 
has been left unnamed, has time and again been ob- 
served apparently in its proper place and perform- 
ing its function, yet the instrument would 
not keep accurate time. There are innumerable cases 
where refractory instruments have been sub- 
jected to the ministrations of experts, only to be re 
turned to their owners in a condition worthy of 
confidence or respect than when they went forth to be 
“doctored” or “repaired.” We are told that a 
very delicate mechanism, and most of us 
ure prepared to admit that a time-piece is a very 
delicate piece of work. 

Yet in spite of the difficulty and 
in trying to keep on time, few of us realize just how 
delicate a 


times you 


ance your 


goes endless 


reasoning who has common per 


or a 


supposed 
these 
less 


time- 


piece is a 


expense involved 


time-piece is, or know the principle of its 
| 


construction, or what it is really supposed to do. The 


multiplication of seconds, minutes, hours, days, months 
and years is not a process that a man-made instrument 
can arbitrarily direct. 
he obeyed in the 
If man, to 


The laws of the universe must 
matter of time as in 
illustrate, should construct a 
edge to clear around the 
would be found that each watch would have to be reg 
lated to a different time to represent 
time for the space of the earth’s surface 
that each watch would cover. We say “approximately,” 
for to be absolutely correct—a thing, of that 
s impossible—we should have to divide the dial space 


other affairs 
chain of 


Watches set world, it 


edge 


approximately 


the correct 


course, 


into needle points, each point representing a meridian 
point for calculating the sun's movement. 

It is the calculation of meridian points that 
the time in Paris, London, New York, Chicago, 
Francisco, and so on around the earth, differ so much 
in hours. The sun divides time into days. months, 
and so on, but sought to divide the 
days into hours, minutes and seconds, an undertaking 
that has proven so difficult that his efforts have never 
been crowned with success, for the that the 
days, the months, and even the years, are of varying 
length. Astronomical clocks occupy a given meridian 
and are regulated daily by the sun on that meridian; 
approximately, they regulate time over local 
and extended latitudes, but by astronomical calcula- 
tion and the of electrically operated mechanical 
devices, a single clock made automatically to 
regulate clocks in any meridian, just as New York 
are regulated at twelve each day from Wash 


makes 
San 


years, man has 


reason 


areas 


use 


can be 


clocks 
ington. 

When a time-piece gets out of order, we take it to 
un expert, and the first thing that he does is to set it 
soing, then listen with attention to its escapement or 
tick; and well he may, for in spite of its 
precious metal and jewels set in its mechanism, it is 
useless as a keeper of time unless the tick is right. 
Every wheel, screw, lever, spring or other part is there 
for no other purpose than to try to make the tick uni 
form and correct. It is the tick that 
watch keep time, and the swing of the balance-wheel 
demonstrates the existence of two gravitation 
and centrifugal force, without which your clock could 
not go at all. 

The tick is a noise-producing operation of the 
pallets, as the clutch releases the teeth of the escape 
ment wheel; but it is, 
natural oscillating 
Junis, of the 
movement 


case of 


makes your 


laws, 


nevertheless, caused by the 
movement of all suspended bodies 
Cordova, knew of thi 
1100 the first instrument to 


This apparatus is known as a pendu 


University of 
and invented in 
demonstrate it. 
lum and its movement as vibration or oscillation. Ger 
bert, a companion of Junis, invented the first e 
ment for keeping a 
used in this form to demonstrate the 
ing movement of all free 
not until the boy Galileo observed, in the cathedral at 
Pisa, that the height of the could be 
measured by the time of the vibrations of the chande- 
different altitudes, that it 


‘ape 





pendulum in motion, and it was 


common vibrat 
suspended bodies. It was 


vaulted roof 


liers suspended at was sus- 


pected that the pendulum had any particular measur 
ing quality. It was in 1581 that Ga 
the pendulum as a true measurer. It 
1364 


would 


lileo recommended 
had been applied 
with no under- 


however, as early as 


true quality, it 


to clocks, 
standing of its 
1612 it used in 
with recognized appreciation of 

As a measurer of time the 
as the most perfect of our instruments; it is che pari 
of a clock that keeps time. All the 
ism is simply 


seem: but in 
was combination with wheel 

that value 
pendulum ranks today 
rest of the mechan 
for the purpose of keeping up its vibra 
tion or 


to point on a dial the number of vibrations it 


has made. It swings back and forth in a 
thirty 
fo move a cog at 
off on the 


seconds of 


complete are 


} 


times each minute, but allows the escape-wheel 


each double vibration, th 
dial, by means 
time. Ina 
ure recorded, and by a 


us checking 
of the second hand, sixty 
similar way, minutes and hours 


like process a watch is guided 


February Issue of the Scientific American Mon thi y 


\ THAT shall we do when our coal and oil 
exhausted? It is true 


supplies 


are that we may obtain 


power from water, from the wind and from ovea 
waves and tides. The first two mentioned sources will 
not begin to supply us with all the power that we 
need. Tides yield but small returns on large invest 


ments for extensive plants, and the difficulties of 


harnessing the ocean are almost insuperable. Where 
then, shall we turn for future sources of power? In 
a very interesting lecture delivered by Sir Oliver Lodge 
this question was taken up, and he pointed to th 
vast sources of atomic energy which as t have rt 
heen touched It may be that we shes ) iay find 
a method of tilizing these source of energy S 
Oliver’s paper is reproduced in full | i February 
issue of @ SCIENTIFIC AMERICA Monta 
prove eresting reading 

The | Was startled recently Dr neweana pel 
nouncements that a rocket had been invente vl 
would carry as far as the moon. Sensationa . 
statement appeared to be, it was, ne el } 
by the Smithsonian Institution, and w based 


work of Dr. Robert H. Goddard. of ¢ k 1 
: 


who has been conducting a long series 


forms of rockets ri 


on existing 
method of increasing the effi 
jectile to 


such an extent that will 


Cor 
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their 


ilroads which makes the question of 
j i eration appallingly difficult rhe one ray 
y situation is the fact that the experiment 
“ (a ent opera mn has sO discouraged the 
iny fear of a public call for Government 

ownership has been indefinitely removed 

\ st informing analysis of the whole situation was 
recently made in the Engineering News-Record, and the 
figures there given tell a story so easily understood 
at he who runs may read. First, as to the physical 
conditions, we learn that under normal operation, our 


“ds required about 2,000,000) tons of steel rails 


vhereas in two years, the Railroad Adminis- 


tons of 
100,- 


ratio has purchased directly only 200,000 


Annually, 


ties, but 


steel rails 


the railways require about 


OO0O,000 new apparently, under Federal con 


trol there will be a shortage of about 25 per cent. or 


say 50,000,000) ties During the four years prior to 


Federal control, the railways built an average of 100,- 


OOO freight cars per year, whereas the Administration 


as purchased only 100,000 freight cars in two years, 
More- 


two years, freight equipment has 


which only 90 per cent have been delivered 
over, during the past 
is esti- 


built in 


maintained in normal condition. It 


not been 


nated that about 200,000 new cars must be 


1920 to make good the deficiency. 


The same shortage has to be told with re 


story of 


gard to locomotives The normal requirements are 
ibout 3,000 new locomotives per year. Yet during 


2.000 locomotives, or one-third of 
linally, 


Federal control, only 


the normal requirement, have been provided. 


with regard to passenger cars, there is an increase of 
only 928 cars in two and one-half years, and there has 
been a large depreciation in the condition of this roll 
ing stock It is estimated by our contemporary that 
the requirement for the new passenger equipment will 


be at least twice the normal for the year 1920 


The showing is no better in the matter of improve- 


ments amd new lines, for during the two years of Fed- 


eral control, only about one-half the normal expendi 
tures Will have been made on improvements Indeed, 
ess mileage, we are told was added in 1191S than in 
ny year j e past thirty years, only 721 miles hay 
ng been built It is estimated that, to meet the 


transportation needs olf this country, trom 1.00 000,000) 


L500,000,000 dollars will be required annually for 
he next five years 

less familiar with the main facts 

labor situation We all that labor 

d have a fair deal. We that the 

owners of railways, should 


May 


mveryone is more or 
believe 
also believe 
= l have 
fair deal Now, in IYIS, an order was 


issued 


erous supplements, addenda and interpreta 


ibsequently appeared, as a result of which 
labor has advanced to ap 
1917, 


lew of e present relative inefficiency of labor, which 


e annual cost of railway 


proximately S12Z00.000,000 over that of and in 


. hniversally recognized and admitted, it is consid 


the annual labor cost has practically in 


S1500,000,000 over that of 


es With the fact that the combined re irhs to 


“ STS OOOL.000L000 Invested in 


ow only about one-half the annual 


i ivy labor under Federal control 
| s true that there were increases in freight and 


about SP9O0,000,000) per 


r rates whic otalled | 


bearing 10 


labor alone, 


efliciency, will be one and one-half 


nerease in rates Hence, it is claimed that 


ease of at least 25 per cent in 


freight 


essary to make up the deficit in operation 


fair return on the capital invested, It 


it if this were done, the railroads would 


position to take care of themselves and put 


s and general plant in first-class condition. By 
railroad problem 


that the inter- 


such an increase the entire 


Oo e solved Let us again 


repeat 


ts of t nation and the interests of the railroads are 


Can We Make Up Europe’s Coal Shortage ? 


century, Great Brit 





NTIL the close of the last i 
] was the largest coal-producing country in 
f e world: but at that time our production 
Vel wk rs 


and we have since maintained and in 


Nevertheless, until 


CTeRSEY ur supre 


macy, 


1914, 


February 7, 1920 


Great Britain was the largest exporter of coal, sending 
year 19138 77,000,000 The 
Inspector of Mines recently that a re- 
sritish output 
some ten per cent, and it is estimated that the output 
for 1920 will show a reduction of 70,000,000 tons from 
that of 1915 


on the consumption of coal were removed, the increase 


abroad in the over tons, 


British stated 


duction of one hour would decrease the 


He further stated that if the restrictions 


in internal consumption would leave for export only 


about 7,000,000) tens, 

France has not only lost the output of mines in the 
regions overrun by Germany, but she has lost thousands 
The coal 


Alsace and 


of her best miners. regions of the Saar dis 


trict and the recovery of larraine do not 


better the situation, this for the reason that so large 
available is absorbed in 
the local industries of the recovered provinces. Hence 


it is estimated that France faces a deficit of 20,000,000 


a proportion of the new coal 


tons. 
The Germans did not destroy the Belgium mines, re 


serving them for themselves. The coal deficiency in 
Belgium, about 13,000,000 
In the opinion of the fuel expert of W. R. Grace 
& Co., the that will 
from Great Britain’s reduced export of coal is 


Britain 10. 


therefore, is estimated at 
tons 
European country suffer most 
keenly 
Italy, which in 1913 imported from Great 
000,000 tons of coke, coal and briquettes. 

Britain as an 
portion of 
is expected to show a decline of 
before 1914 


hence in the opinion of this au 


Germany, Which ranked next to Great 


exporter of coal, has lost a considerable 
her coal area and 
50,000,000 tons per year. She exported 
about 35,000,000 tons ; 
thority it can be seen that she will be able to do little, 
if any, exporting for some time to come. 

Therefore, it can be understood that Europe in her 
serious plight, is looking to America to make up her 
shortage of fuel. We are told that the total 
the tried fields of coal of the United States is estimated 
like the 


of the world, have our labor troubles, and our output 


area of 


at about 310,000 square miles, but we, rest 


this year is expected to show a falling off of between 


90,000 and 100,000 tons. It is the expectation that ii 


the near future, we shall speed up production by in 
Already the 


our way, and it 


tensified mechanical methods. tide ot 


immigration is beginning to set will 
recruits into the mining centers 
must 
nation’s 


If the world’s 


doubtless bring many 


Board estimates that we send 


S1 000,000 


Our Shipping 


abroad tons, whereas the pre-war 
export of coal was less than 20,000,000, 
shortage is to be made up, then we must send abroad 
an excess over pre-war eXports of over 61,000,000 tons 

The trouble, therefore, comes back to the question 
of shipping. Mr. H. Y. 


Division of Operations of the Ship 


Saint, head of the Export Coal 
Department of the 


ping Board, in a recent report drew attention to the 


fact that the total coal requiremei ts of the world dur 


ing this winter would be about 180,000,000 tons, of 


Which 9S,000,000° tons can be supplied by countries 


other than the United States He also estimated that 


we could furnish nearly 20,000,000 tons, leaving a short 


age in the world’s coal bin of about 62,000,000) tons 
Attention is drawn to the fact, moreover, that it will 
be impossible for us to find shipping to carry this 


coal, and that the nations of Europe must withdraw 


somine of their shipping from other trades, and place it 


in the American coal trade, even if they should find 
it less profitable to do so. To show what the shortage 


means, he tells us that it would take 25,000 trains of 


50 cars each, merely to haul this coal to the seaboard. 


Pyrometry 
T HIS subject is of such obvious importance that it 
seems worth while to call attention to a volume 
which has been published by the American Institute ot 
Mining Metallurgical which is a re 
publication of the papers presented at the Chicago 
meeting of the Institute last September when a sym- 
posium on pyrometry was held in codperation with the 
National Research and the National Bureau 
of Standards. This collection of papers is believed to 
be the ‘best ever obtained on the subject and the list 
of topics and authors is ample to guarantee the inter 
working at temperatures. The 
subject matter is divided under three headings: Ist 
Methods of Pyrometry ; 2nd, Industrial Pyrometry ; and 


3rd, Pyrometry and Its Relation to Science. 


and Engineers 


Council 


high 


est of any one 
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Automobile 


Unsuitable Trucks not Economical.—It will more 
than pay every concern employing motor trucks to 
make doubly sure that its motor truck equipment fits 
local is fully equal to 
meet all When a concern 
has the right sized and proper kind of motor trucks, 


transportation problems and 


transportation demands. 


the owner is securing the very lowest cost per ton- 
mile for delivering or hauling goods or materials. But 


when he has the wrong kind of motor truck equipment 
his cost of transporting goods or material is greater 
and the difference between this overcost and what he 
would pay if his equipment fitted his demands, repre- 
sents an unnecessary loss. 

Inspect Wheels Frequently.—On all cars having 
the rear wheels secured to tapered shafts, and most 
of the popular cars use this construction, care should 
be taken that the hubs are kept seated tightly on the 
taper end of the axle by means of the clamping nuts. 
The rear hub caps should be taken off and the lock 
nuts screwed up as much as possible without injuring 
the threads. If this is not done the hub may work loose 
on the shaft knocking against the key will 
certainly spread the key-way in a comparatively short 
The car should be jacked up when the wheels 
are tested may apparently be tight 
if the car weight rests on it and yet be loose when 
Wire wheels are usually installed 
over master hubs and locked in position by lock nuts. 
It is lock fre- 
quently and tighten same. If a wheel becomes loose on 
the inner hub it will creak and in time injure the fit- 
ting by wearing the hub out of round. 


and by 


time. 
because a wheel 


relieved of its load. 


good practice to inspect these nuts 


Horses and Automobiles.—Since 1899 the United 
States has produced over 7,700,000 automobiles accord- 
Over half of this num- 
ber were manufactured since the end of 1915. It has 
stated that manufacturers propose to put out 
2.000.000 valued at $1,500,000,000 in 1920. 


Some motoring enthusiasts think the horse is doomed 


ing to Government statistics. 


heen 
over cars 
mastodon or at the best, a cage in 
the Bronx Zoo On the contrary 
increase. There are 21,534,000 in the now, 
and of their poor relations, the mules, there are 4,925,- 
OOO, and the total value is $2,800,000. 


to the fate of the 
horses are on the 


country 


Horses or mules 
In Europe 
the American horse is very popular for they have been 
exported by thousands, and in 11 months of the fiscal 
year added $5,000,000 to our export trade. The reason 
that 
growth of the country has been so great that all exist- 
transportation either animal or 
chanical are not adequate for the requirements. Horses 
have a place on the small farm that mechanical appli- 
cannot fill until the 
farmer becomes familiar with and appreciates the value 


were never more numerous or valuable. 


automobiles do not supersede horses is that the 


ing methods of me- 


ances developed to date small 


of mechanical power. 


Automobiles in New York State.—Figures pub- 
lished by the Secretary of State show that on August 
vehicles in New York 
During the last six 
months over 68,000 motor vehicles have been added, the 
number of chauffeurs has grown by ever 21,000; motor 
trucks have increased by over 13,000 but motorcycles 
are used in decreasing numbers as there are now 4,789 
less of the This is a surprising fact. 
‘1he part which the last six months have played in 
the automobile records of the State, as compared with 
all of last year, can be seen in the fact that as com- 
pared to a twelve months’ registration of 1918, the 
first six months this year show an increase of 32,686 
in pleasure cars; 951 in omnibuses; 7,767 in commer- 
cial cars; a decrease of 585 in trailers and an increase 
of 194 in dealers. These figures, it should be borne in 
mind, are for six months of this year as compared 


Ist the registration of motor 


was 4,771 cars over a half million. 


two wheelers, 


with twelve months last year. Reports from many 
other States indicate that motor car use _ is 
advancing rapidly. Statistics for last July in Mas- 
sachusetts showed that more than 200,000 automo- 


biles were registered in that State on July 1, 1919, ex- 
ceeding all former six months’ records. On July 1, 
1918, the total was 179,000. In fact, the only apparent 
limit at present seems to be the ability of the factories 
to produce cars. The purchasing demand is still greater 
than the production possibilities. 
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Science 
Sir Richard Glazebrook, C.B., F.R.S., has retired 
from the directorship of the British National Physical 
Laboratory, and Prot. 2. &. 
Petavel, F.R.S., late of the University of Manchester. 


has been succeeded by 


A Key to American Gall Insects.—What is said 
to be the only reasonably complete publication on the 
plant galls found in America and the insects that cause 
them has been published recently by the New York 
State Museum, as its Bulletin 200. 
a key 


The work provides 
to 1,439 species and contains 250 text illustra- 
tions and 16 full page plates. 


The British Rainfall Organization, after having 
been maintained for sixty years as an unofficial en- 
terprise, has just been taken over by the British Gov- 
ernment and placed under the control of the Meteoro- 
logical Office. The annual publication known as British 
Rainfall will be continued, as will the monthly journal 
of the organization, Symon’s Meteorological Magazine. 
Dr. Hugh Robert Mill, who has been director of the 
organization for 19 years, is retiring on account of im- 
paired eyesight. 

Nieve Penitente.—<An interesting memoir on the 
penitentes, or pinnacled snows, of the Argentine Andes 
Section 
The author, 
nieve peni- 


has recently been published by the Geological 
of the Argentine Ministry of Agriculture. 
Juan that 
tente is caused neither by wind nor by 
but wholly by solar radiation 


Keidel, reaches the conclusion 
ice movement, 
falling on the ice sur- 
face from different angles with the daily and seasonal 
changes in the position of the sun. His paper is illus- 
trated, and accompanied by a bibliography. 


Incompatibility of Quinine and Aspirin.—Ac- 
cording to a rote now going the rounds of the medical 
journals, a Spanish physician, Dr. Santa 
Maria y Marron, has found as a result of a year’s ex- 


Saenz de 


perience that the combination of quinine and aspirin is 
It appears that under the catalytic 
action of aspirin in the stomach the quinine is changed 


an undesirable one. 


to a toxic derivative, which has been termed quino- 
toxin. The latter has the reputation of being able to 


cause death, though fatal cases were not noted by the 
Spanish investigator. 


Undergraduate Research in Medical Schools.— 
Detailed information concerning the extent of under- 
graduate research in American medical schools and the 
attitude of the school authorities toward such research 
has been gathered by the William Pepper Medical So- 
ciety, composed of undergraduates at the University of 
Pennsylvania. Formerly research on the part of un- 
dergraduates was discouraged or forbidden at a large 
number of medical schools, but in the past few years 
most of 
tion. Several schools now permit the substitution of 
certain amount of the 


these schools have abandoned their opposi- 


time spent in research for a 


regular course. 


The Twelve-mile Shaft Project Revived.—At the 
meeting of the British Association in 1904, Mr. (now 
Sir): Charles Parsons length the 
feasibility of sinking a shaft to a depth of twelve miles 
in the earth; about ten times the depth of any shaft in 
existence. He concluded that the work 
complished in 85 years at a cost of $25,000,000. 
suggestion 
world, and has 
day. 


discussed at some 


could be ac- 
This 
aroused interest throughout the 
often referred to down to the 
Subsequently, at the 


much 
been 
present suggestion of 
Parsons, Prof. Frank D. Adams, of McGill University, 
made exhaustive experiments to determine whether 
rock-pressure at so great a depth would crush the 
shaft in and destroy it. In an article published in the 
Journal of Geology in 1912 he presented facts indicat- 
ing that the construction of even deeper shafts was 
practicable; viz., 15 miles in limestone and 30 miles in 
granite. In his presidential address before the 1919 
meeting of the British Association, Sir Charles 
discussed this interesting subject further, pointing out 
the paucity of existing knowledge concerning the in- 
terior of the earth and the valuable information that 
might be secured through sinking the proposed shaft. 
The a shaft 12 deep, at present-day 
prices, would not be much more than the cost of one 
day of the recent war to Great Britain alone. 


has 


cost of miles 
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Electricity 


A Canadian Long-Distance Transmission Line is 


being erected from Winnipeg to Portage la Prairie 
This line will be 60 miles long, will use steel towers 


and will have an ultimate capacity of 20,000 kilowatts. 


The immediate installation is of one circuit of No. 0 


aluminum cable which is estimated to carry 5.000 kilo 
watts at 66,000 volts with a 3 per cent 
at Portage la Prairie, or 10,000 kilow: 


The second circuit 


drop in voltage 


' 


tts with 15 per 


cent voltage loss. will be installed 


as soon as the demand for power warrants it 


For Removing Stencil Marks from shipping boxes 
and barrels, for surfacing floor treads, 


desk and table 


tops, and for other uses there has recently been intro 


duced an electrically-driven hand sander. <A 3 horse- 


power electric motor, on a light running truck, drives 


through a flexible shaft a sanding head 5% inches in 


diameter, made of metal and covered with felr, around 


which is placed a piece of sand paper 3 inches wide. A 
slot is provided across the sanding head through which 


the ends of the sand paper are drawn and held iy 


place by a quick-acting clamp. 


Combination Electric Dishwasher and Sink.—A 
vertical cylindrical electric dishwasher has been incor 
porated as a part of a kitchen sink and placed on the 
Chicago comMnation is 


market by a company. The 


made up of very few parts and is constructed of cast 
iron covered with porcelain enamel. Two perpendicu 
lar revolving throw the water 


which 


paddles between “the 


dishes, remain stationary, toward the 


center 


of the dishwasher. The motor can be used for making 


1} 


ice cream by replacing the dish frame with special 
freezing can. The domestic sized outfit is operated 
vy a 4-horse-power motor with an attachment cord 
that fits any lamp socket. This combination is alse 


made with a capacity of 6,000 ordinary dishes per hour 
for use in restaurants, hotels and hospitals 


Detection by Heat Radiation.—A recent issue of 
the Physical Review contains a sutamuary of paper 
read by S. O. Hofman at the Washington meeting of 


the American Physical Society on the above subject 


Western 
took place mainly in the night 


In trench warfare on the 


front operation 
time, as any movement 


An at 
tempt was therefore made to detect men moving in No 


during the day quickly attracted hestile fire 


Man’s Land by recording the heat radiated from their 
The receiver for this purpose was a thermopile 


14-inch 
D’Arsonval 


bodies. 
at the 


nected to a 


focus of a parabolic mirror, and con 
I 


galvanometer t was found 


that with his sensitive apparatus the presence of a man 


could be detected at a distance of 600 feet, and the 


useful for detect 


device appears to have proved vers 
ing hostile raiding parties creeping towards the trenches 
by night. It 


is also suggested that the method might 


be made the dasis of a short-range form of secret sig 


naling. 


Detecting Sounds Under Water.—!t is known that 
sound can travel readily through the sea and be de 


tected at distances of many miles. This fact has bee 


taken advantage of in the methods of submarine sig 
naling had 
war. One of the most striking developments for the 


detection of submarines during the 


which already proved of use before the 


consisted 


war has 


of a method of sound ranging under water, by which 


it is possible to fix with great accuracy the position: 
of points hundreds of miles from shore, according te 
W. H. Bragg, writing in the Times Engineering Supple 
has been shown that the shock of 


ment. It an explo 


sion under water creates a sound 
sharply defined front 


character under water for great distances A 


pulse with a very 


which can travel unchanged 


number 
of submerged hydrophones are laid a few miles 
from each other at 
and are 


a central station. 


apart 
suitable distances from the shores 
~onnected up to a recording galvanometer in 
Six hydrophones are generally em 
ployed, and the records of the six are photographed 
on @ moving strip of motion-picture film. As long as 
nothing happens the records of the six come out as 
six unbroken lines, 
phones, the spot of light 
and the continuity of the line is broken. 
the intervals between the times of arrival of the sounds 


on the various hydrophones, it is possible to locate the 


If a noise strikes one of the hydro 
is instantaneously deflected 


By measuring 


origin of the noise. 








Recent Pier Construction 
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The Panama Terminals 


By J._F. Springer 


Se OE 





at the Ends of the Canal 





Atlantic terminals of the Panama Canal, showing piers Nos. 6, 7, 8, 9 and 10, and the coaling station, as they appeared in September, 1917 





























ihe it ¢ obal is one o harbor, The depth of the Old French Canal averages have anything more than local significance. The 
I Canal as > more than 30 or thereabouts. Even now the total great shops at Balboa and the great coaling plant at 
\ \ Atla erminus rontage for vessels in the inner harbor is considerable; Cristobal will doubtless greatly facilitate the opera 
gh Lime and when the mole is pushed all the way out and tion of steamships passing through the canal to dis 
I ‘ 1 ‘ from the Piers 4 and 5 added, it will be still greater. Alto- tant destinations. They provide for big and little re 
h is still gether, the port facilities at Cristobal will be very pairs and supply the necessary fuel. So far, the mat 
When mmplet vill nodern and of considerable extent, ter is fairly clear. Will things develop further? Will 
. k of 8 erged l The construction of the Panama Canal has entailed products in any considerable amount be brought from 
f I the la a good deal of subordinate work. The harbor facili- the interior to either port for water shipment thence 
i ! exe to the uth- ties provided at Cristobal constitute a norable exam to the world at large? Will either become a point to 
i t rest e canal ple of this. The shop, coal plant and wharf construc- which imports in quantity for the hinterland will 
s of the ext on at Balboa, the Pacitic terminal, are another strik come? These are questions that can hardly be an 
ou rative ing stance In respect to the operation of the two swered now. And yet, the plans of the engineers must 
erminals, there is a sharp advantage on the side of have some reference to such matters. 
‘ \ 4 While the engineers cannot determine 
i I ( | just what Cristobal and Balboa are ulti 
3 mately to become, they have to see into 
oD ee ll the near future, and provide construction 
HE Panama Canal is, in its simplest terms, a waterway, consisting of that will be wtilisable for further devel 
rhe two artificial lakes with locks and dredged channels. But the Canal, as opment if that should be demanded 
ol an operating proposition, is vastly more than a waterway; it comprises When all construction work on canal ae 
th a notable equipment in the way of terminals, without which it would remain a cessories has come to an end, it may 
some bo waterway and nothing more. In this discussion, Mr. Springer tells us seem clear that the normal operation of 
diamond the essential facts about the terminal facilities which have been built in the canal will not require all the piers 
sid ue connection with the Canal.—Tue Epiror. and docks at present in contemplation. 
: ‘ Thus Pier 4 may not be needed. If so, it 
t1ns may be omitted. The mole, however, will 
mLUS probably be necessary all the way to the 
sed for farthest end contemplated, because of 
" Cristobal rhe tidal difference at the northern ter- the requirements of shipping for adequate protection 
exposure t ninus is only a foot or two, while at the southern against storms. 
( > ht tracks extend erm s amounts to a score of feet or more, and At first, Pier 6 ranked as a “proposed” piece of con- 
‘ derable greatly ynplicates loading and unloading. This con- struction. It is so marked on a general plan dated 
‘ ‘ self sideratic doubtless had weight in the decision to lo- May 15, 1916. Today, less than four years later, it is 
‘ ) e several e the chief coaling plant at Cristobal However, a work that has been completed for a number of 
\ on the south the fact that coal could be transported from coal ports months. And this, despite the great war. So, it will 
1 the shore which on the Atlantic seaboard to this point without needing not be wise for one to limit the possibilities too 
rt of t scheme, The Oo pass through any part of the elevated portion of sharply. 
ingle e Docks 9 and 10. he canal was perhaps the decisive factor. Pier 6, like all the others, is of a size permitting a 
’ 1 from the Atlant It is perhaps too early yet to say just what part the 1.000-foot ship to lie alongside on either side. The 
. : e : ers are reached simply by a two terminal ports will eventually play in connection width of a pier, measured perpendicularly to the axis 
Meal ‘ “ sicle Here the plans ill ith the canal They are connected with each other by and sides, is 150 feet. The intervening slips have a 
This depth is not ma he canal itself and also by the Panama Railroad. similar width of 300 feet. 
\ e Ww rfror ) rhe question naturally arises whether these ports will Naturally, the most important feature of a pier is 
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View of a portion of pier No. 6, showing the reinforced concrete girders 


and arches to support floor system 





Interior and longitudinal view of pier No. 6, showing the reinforced 


concrete roof construction 
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its foundation. At both 
the Atlantic and Pa- 
cific terminals, the en- 
ejneers have favored 
the use of hollow cylin- 
ders. These cylinders 
consist of tubular see- 
tions set one upon the 
other and either forced 
down by pressure or ex- 
eavated from the  in- 
side. The cylinder rest- 


ing at the desired depth 


and clear of soil would | iit ita.s. e/a. 


now be filled with con- 
crete. The result is a 





substantial concrete pier 


supporting power and 
being in quite a distinct 
class from the ordinary 
bearing pile. For Pier 
6, about 9 G77 000 
pounds of steel went 
into the cylinders. This 
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bridge is 260 feet lon 





¥ bet wee! end bearings 
of the moving leaf an 
provid clear channel 
for navigation 200 feet 
wir if right angles 
the channel The bridge 
crosses the river 
angie of 63 degrees and 
replaces a double track 
horizontal s nging 
draw-bridge neat SO 
fee x rh new 
bridae supported o 
eyiinder piers th t 
tend down toe bed rock 
Each pier is in real 
a paiy of cylinders 
braced together by co 








is an enormous amount 
of metal. 

The cylinders were, 
in general, 6 feet in di- 
ameter. The material came flat in plates 34 inch thick. 
These were locally rolled to cylindrical form at the 
Cristobal shops. When in place, the total lengths 
of piers amounted to 22,610 linear feet. This is over 
i miles. If stood, one upon the other, the topmost pier 
would be at a higher level than the summit of the 
great Alaskan peak, Mt. McKinley. Out of the cylin- 
ders came 14,382 cubic yards of spoil; into them went 
22,000 cubie yards of concrete. 

The big 6-foot piers were spaced longitudinally 45 
feet apart; and 26.5 feet apart, transversely. This 
spacing was in contemplation of a structural steel floor 
system. When, however, the bids were examined for 
this steelwork, the amount that it would be necessary 
to pay was found to be so great as to be just about 
prohibitive. It was now proposed to change over to 
reinforced concrete in an effort to bring down the 
cost. But the span of 45 feet was a very considerable 
one for reinforced concrete construction. At first, it 
was proposed to use “continuous arch-shaped girders 
with steel tie-rods in alternate bays, designed to take 
either compression or tension.” It was, however, 
found desirable to employ “arches in the same bays as 
the struts, but elsewhere to use ordinary haunched 
girders.” 

But the design of a thing does not necessarily in- 
clude the means of carrying out that design. 

Great concrete girders alternating with great 
concrete arches proved satisfactory as a thing 
proposed. Upon calculation, it was found 
that the necessary forms with their load of 

fresh concrete would, for a girder, weigh 
about 350,000 pounds, and for an arch about 
250,000 pounds. A very considerable problem 
wus involved in providing support during the 
setting and hardening of the concrete, 








hand steel girders of the bridge type to carry the 
forms and fresh concrete of the concrete girders. 
Smaller steel girders were used to carry the forms 
and concrete for the arches. The steel bridge girders 
were set upon steel H-beams which were laid to ex- 
tend from pier to pier in a direction transverse to the 
axis of the whole structure. 

Further difficulty arose in connection with the con- 
crete itself. This was a 1-to-4 mix of concrete and 


Continued on page 142) 


Chicago’s Giant Bascule Bridge 


HE remarkable thing about the record-breaking 
bascule bridge that has just been completed over 
the Chicago River on the St. Charles Air Line at Six- 
teenth Street, Chicago, is that it is to be moved bodily 
400 feet to the west as soon as the project for straight- 
ening the Chicago River shall have become a reality. 
This bridge is a monster of its kind. Two mammoth 
concrete counterweights have been provided, each weigh- 
ing approximately 885 tons. These huge slabs are 5 
feet 7 inches thick, 60 feet high and 37 
feet wide. They have been built around 
the structural steel members of the coun- 
terweight trusses supporting them. In ad- 
dition to being thoroughly reinforced they 
are further strengthened by 3 inches of ex- 
panded metal placed two inches from the 
outer faces of the concrete. Instead of the 
single counterweight, as is often the prac- 
tice in bridges of this type, two slabs were 

employed as according greater leverage. 
Plenty of leverage was required as into 
the bridge went more than 1,500 tons of 
structural steel. The new double track 


iO OTM T le this 
bridge requires but one 
and one-haif minutes 
rhis is done by means 
of straight racks bolted 
to a pair of operating 
Before and afters General views of pier No. 6 at Cristobal at an early stage of construction and struts. one pivoted 
when nearly completed the end pest of cach 
truss, which il en 
Finally, the decision was reached to employ long second- gaged by operating pinions located in the portal of 


the counterweight tower. These pirions are drivel 
through an equalizer and reduction gears by two 150 
horse-power alternating current motors on a 440-volt 
3-phase 60-cycle circuit, all located in a stationary 
cabin built above the overhead railroad clearance line 
A 45 h.-p. gasoline engine has been provided for eme1 
gency drive. 

To handle a bridge of this extraordinary size it was 
deemed advisable to use an air buffer in addition te 
the oak bumping blocks usually employed A piston 
rod 6 feet 3 inches long held in extended position b 
coiled springs has been provided When the bridge 
nears the limit of its opening the rod comes in contact 
with a short bumping girder fastened to the inclined 
post of the counterweight tower Thus’ the con 
pressed air gradually checks any further movemer 
of the bridge after the power has been cui off and 
motor brakes called into action 

To take the new bridge to its new position it wil 
be necessary to revolve it intact on a cireular traci 
and rollers through an angle of 160 degrees on to a 
new substructure that is to be built to accommodate 
the river channel after it has been straightened. Pro 
vision has been made to meet this emergency suc 
cessfully. 


Italy and the Quicksilver Supply 


HE Monte Amiata mercury mines of Italy were 


controlled by German capital at the outbreak of 
the war and were seized by the Italian government on 
its entry into the conflict. With the annexations ef 
former Austro-Hungarian territory the Idria mines 
formerly belonging to the Austrian stute became the 
property of the same government. About half of the 
world’s production of mercury is now assured to [taly. 
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The gigantic bascule bridge recently completed at Chicago, and a graphic comparison of its upward run with a 20-story building 
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An Opinion as to Why and How the Employees Should Share in Plant Management 


By Cyrus McCormick, Jr. 











‘ | é iM alyz iy be granted without at the same time completely has proven that democratie society, while superficially 
‘ entering 0 ng our present industrial fabric. Men of this less eflicient than autocracy, is in the end far stronger 
! Wo! opinion argue that the laborer has a right to speak for in the face of the most awful competition human in- 
Vf mifer es e give self, and wish to give him this right before he re genuity can devise. 
s to revolution to obtain by force what he may Fundamental Principles Underlying Employee 
held from him. They believe dis Representation 

pen forum cannot but bring results There are certain fundamental principles underlying 
ugh efficient codperation Capital and any plan of employee representation. In the first place, 
Lat , ert possible dan- there must be full representation (here I quote from 
ure inarchy the plan of my company) “on all questions relating to 
There is a close parallel existing bet 1 ihe move- working conditions, protection of health, safety, wages, 
in or of employee representation and the hours of labor, recreation, education, and other similar 
, ‘ crow of lemocratie government Europe in the matters of mutual interest to the employees and the 
‘ oO us y ‘ ce iry considered Frederick the Great's management.” When we came to draft that clause in 
I s nment to be nearly ideal. ater thinkers have our plan we decided to make it as broad as possible. 
I ed his government a benevolent despotism. Freder We felt the necessity of allowing the platform to include 
lual was autocra is any Czar and his form of gov- discvssion on every possible subject of mutual inter- 
Mie ( 1 otism I because he tried to do est. Those who may be considering undertaking such 
‘ s is y d interpret in the fairest sort of way the de a plan must make up their minds to go into it com- 
‘ s peo his despotism was benevolent. Now pletely or not at all. The plan must be broad if it is 
. ecent ears our industrial system was also a to be democratic, and if it is not broadly democratic 
‘ ‘ despotism Large employers in this coun it cannot succeed. The time may come when employ- 
\ y i ul instituted welfare work; started sys ees will wish to share in the executive management of 
F I r ‘ d compensation made the condi a business. This, however, will be a matter for gener- 
° Oo ons <¢ eir wo ple as pleasant and safe as ations of education and development: and at the 
‘ , sil but evel that is done Was paternally present time no one except the syndicalists is demand- 
it ress imposed fro the 1 did not come as a result ing participation in the management except as it af- 

of the expressed desire of the great body of employees fects the interests of the men 
I > S The This system was benevolent o be sure, but it was A truly democratic plan of employee representation 
r to nevertheless despotic to a great extent Just as be must involve joint conference between men and man- 
H 3 evolent despotism in politics has given way to a great agement. Without entering into a discussion of who 
democr vherein the governed have every right of may constitute the parties to industry, I may take it 
S self-expresshk so in industry we are now finding the for granted that they include Capital, Labor, and the 
| a old stem being set sick Now 1@ employee is not Consumer As long as these three interests remain 
- ‘ rig but is urged to accept it, to sit unacquainted with each other they must be mutually 
suspicious Under employee representa- 
" tion we cease to fear discussion. We be- 
lieve that if any subject can be brought 
tu _ out into the open where it can be tested 
PINIONS may differ as to whether employees may fairly demand a by the clash a men’s insinds and where 
share in the management of the business. That they are very generally honest opinions are exchanged in free 
r demanding this, however; and very generally getting it, admits of no and happy discussion, a right solution 
argument. And when a representative of big business interests like Mr. cannot be long delayed. The fundamen- 


ni McCormick, in publicly addressing a gathering of his peers (at the recent 




















tal point is to get together; to talk things 


, meeting of the National Safety Council in Chicago) comes out boldly in favor over; to debate them; to understand each 

' of employee representation and tells why he is for it, his remarks claim the other's intelligently expressed opinions— 

serious attention of all. We give on this page Mr. McCormick's address in ane hen the solution will come by aaent. 

. - : “ The third point is to have sufficient 
; guestion, with some abridgement.—_THe Epitor. representation. The numerical unit of 

, n y representation will largely be dependent 

we upon the character of the business in 

. ' . question. Small factories or offices may 

sts ‘ an eq basis with his employer and decide every have one representative to each 25 or 30 employees. 

' sing 8 question which affects his interests. Industry is be Large factories may have one representative to every 
; ‘ ovees to oming democratic. 200 or 300 men. Suffice it to say that the constituency 

‘ te ecting the mutual It is easy to point a finger of scorn at our present civ- must be small enough to give each voter some contact 

( Chis, of « se, has in ilization and condemn it as being overly materialistic. with his representative. On the other hand, .t must 

‘ olles e bar Metaphysicians from Aristotle to the present day have not be so small that the council committee, or legis- 

' us t argued against materialism. Phrasing their thoughts lative body is so numerous that there can be no real 

, es er in the vernacular and adapting their theories to mod- discussion between the representatives of the men and 

, f ‘ ern times, we may say that we must find some new the management. 

, in a ip ise for our existence besides the worship of the There must be an easy, secret method of election to 

ilues a regu lighty dollar. The joy of doing things rightly will give the men absolute freedom in choosing their rep- 

! f yurse s true to it end give men a more real satisfaction than the resentatives. The War Labor Board at first thought 
r ha e argued erial results of their efforts. Applying metaphys- it advisable to hold the elections outside the plant for 
' , to huma d s to employee representation, we may describe it as fear of there being some interference on the part of 

a , to operate ch i concrete effort to introduce moral right into industry. the management. Subsequently, however, they re- 
. ; No S I vill be many generations before materialism van versed this practice. In no case, to my knowledge, 
tor” ruled eve eco shes from our daily life but surely employee repre- where such a plan is in operation, has any employer 

e busine orld per sentation is a step in the right direction Idealism, tried to direct the voting. It has been found advan 
I) ee Just as that ifter all, is something the world would do well to anal fageous to all concerned to allow workmen just as 
vy is . ling o fon ze as necessity of today rather than of the Here much freedom in choosing their industrial representa- 

i we { ourselves 1 after tives as they already possess in choosing their con 

' a r] n to participate Looked at superficially, employee representation is  gressmen or aldermen. Only if the choice is abso 
itions but also e@Xpensive It costs a certain amount of money to pay lutely free will the appointed representatives of the 

t ost surely exer the added salaries, to do the clerical work involved, management be able to get in touch with the real 

f , or in this country and the like; but those employers who have had the opinion of the men. 

= simply calling it Dest experience say that it is really economical and The plan must provide for an easy method of appeal 
R ‘ tig efficient hey believe it pays: they believe the added to the highest authority in the company. Red tape 
es ; tmterest a man must have in his work when he knows must be conspicuous by its absence. If a workman 

Reasons for Adoption of Employee Representation he has a share in the control of it, will go a great has some grievance which he cannot settle directly 
svi , strides in eastern way toward bringing about the final efficiency of with his foreman he may call his representative into 
i rh er t recog ng the fundamental production which must be secured if the present pace conference. If these three reach an agreement the 
\ e are afraid that this of manufacturing is to be maintained. Scientific man- matter is then settled. If not, the employee represen 

‘ é © Bolshevism; there agement has just one more step to take. It must be tative may take the matter straight to the superin- 

‘ to he iis unrestrained de come endowed with soul in order to become more efli- tendent of the plant. If the matter is then not settled 
provide a sa method by which the cient; and its savings must depend not upon force or it should go easily and quickly to the Works Council, 

s the Ww en for self-expression will, but upon the consent of the governed. The war 
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Salvaging Stranded Food Fishes 

ROBABLY many individuals on reading the title 
P of this article will have a mental picture of a 
band of fur-clad Esquimaux or of hardy New England 
fishermen gathered on and around a carcass which has 
been cast up on the shore. Few will realize that the 
work of salvaging stranded members of the finny tribe 
has a far different meaning to the United States Bureau 
of Fisheries. 

Each spring the Mississippi and its tributaries, when 
in flood, roll down tremendous volumes of water which 
frequently overflows banks and levees and spreads out 
over the adjoining country. As the floods subside and 
the excessive run-off recedes to normal river flow, many 
inland lakes and pools are formed, cut off from commu- 
nication with the river. In landlocked sloughs 
and pockets are found literally millions of fish, des- 
tined to die a lingering death following the drying up 
or freezing of the temporary waters in which they have 
So the Bureau of Fisheries man decided 
excellent opportunity for practical 


these 


been caught. 
that was an 
conservation. 

The work of salvaging these food fishes by the Bureau 
has been going on for a number of years, but during 


here 


the period from July 1 to November 18, 1918, the re- 
sults accomplished have far outshone those of any 
previous corresponding period. During these months 
the number of food fishes salvaged by the Bureau 


reached the record-breaking total of nearly 55,000,000— 
more than enough to supply every person in the United 
Friday fish dinner and have enough left 
over to the cat for a week; or, if placed end to 
end, to make a silvery band of flapping fish nearly half 


States with a 


feed 


the distance around the globe. Here they are, lined 

up for inspection: 
Bowfin ..... Ci ed Se wee a 98,000 
Buffalo ...... 60406Gb¢000086% . 2,589,265 
3 eee re rere eT eT 19,451,685 
CORBA ccasadcoeveses pice eae 12,400,515 
eer eer ere 25,000 
Mince DOME sci sicdedcscesscers - See 
CTOQNG «4<0+sciesas 04508404050 eee 
MOCK DADE ccc csscinccdsnnsewses 5,660 
a ew eewean 1,084,220 
Yellow POPPER <cccocscacszccsccs. BOE 
Wee DOM hsccsccesaeenneaned 8.790 
ee ee re ee o.c0 ceeele dees 18,975 


Pike and BOL 5O5 
300,000 
317,020 

Total 54,957,830 

Some idea of the number of fish rescued daily from 
desiccation or freezing may be gained from the state- 
ment of the Bureau that the crew of five men availa- 
ble in October for the seining work on the Illinois and 
Kentucky the Ohio River averaged 25,000 to 
50,000 fish. 

Especially equipped seining parties are sent out by 
the Bureau, operating from Minnesota to Mississippi, 
with several local headquarters. The following state- 
ment the number of food fish rescued by the 
employees of these stations during the period of four 
and a half months: 


sides of 


shows 


Ilomer, Minn., and substations...... . 044,958,030 
sellevue and North McGregor, Iowa.....17,624,180 
Cairo and Meredosia, Ill. .............- 3,106,020 
Pemr Point, Mise, ..sé.ics sear ee 269,600 
WANE Sicecukumuebee + csdeaiten eee’ 60 45 
Mr. C. F. Culler, superintendent of the station at 


Homer, with nearly 50 per cent of the total salvage to 
his credit, is the original piscatorial prince when it 
comes to lifting a member of the finny tribe out of a 
landlocked pool and putting him back with a grateful 


wiggle into a running stream. This was Mr. Culler'’s 
first season at Homer, but with a favorable field for 
operations and taking full advanntage of the situa- 


tion, he smashed all previous records in helping to 
conserve the Nation’s supply of food fishes by salvage. 
On only a very few days during the salvage period was 
his crew of 26 men unable to gather in their daily 
stint of several thousand pounds of fish, so that he 
was able to beat the last year's record of 8,250,000 fish 
at this station by something over 18,000,000. 

Mr. Culler’s crew worked in the sloughs and pock- 
along the Mississippi River between Wabasha, 
Minn., and Lynxville, Wis.. and practically all the res- 
cued fish were put back into the river, it being stated 
by Mr. Culler that less than one-third of 1 per cent 
were shipped to inland lakes. 

That this conservation work is practical is indicated 
by Mr. Culler’s asertion that it is possible to save 
more fish in this way in a single day than could be 


ets 
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bred in a year at the Homer station. “Carp predom- 
inate,” said Mr. Culler, in Ocotober, “and are in great 
demand in the eastern markets at present. From 
many places they are shipped alive in refrigerator 
cars, and at present are commanding 28 cents a pound.” 

The food-saving value of this unique conservation 
work is enormous, and fully justifies the statement of 
the Bureau of Fisheries that the cash value of the 
fish rescued, at the rates charged by commercial hatch- 
eries, exceeds the total appropriation of the Bureau for 
fish-cultural work.—Hugh A. Brown. 


The Reversal of Image in Photography 

i. going into details, let me say that the 

‘ reversal of image in photography is understood 
generally to refer to an exposed plate or film which 
emerges from the developer a positive instead of a neg- 
ative. This phenomenon may be produced artificially 
by great overexposure and subsequent chemical manip 
ulation in the developer. Little practical value is at- 
tached to the process although it is of scientific interest. 
However, when the occurs in the 
ordinary day’s work of the commercial photo-finisher 
and appears among the films of the average amateur 
photographer without apparent cause, the subject be- 
interest. 


reversal of image 


comes of general 

During the past summer I had take a 
renewed interest in the subject because of an unusual 
case which was reported in the columns of The Brit- 
ish Journal of Photography by Mr. W. Binns. Briefly, 
according to Mr. Binns, a batch of eighty dozen 34 x 
all out-of-door subjects—was placed in the 
same developer in regulation developing-tanks. At the 
expiration of the allotted time for development, all the 
plates except twenty-five turned out well. With re- 
gard to the twenty-five, these proved to be positives 
instead of negatives. These plates were slightly fogged 
but they would have made fair prints had they been 
negatives instead of positives. A subsequent batch 


occasion to 


51% plates 


of eighty dozen plates included two dozen positives 
and the rest were good negatives. Since these plates 
were developed identically it is unaccountable why 


some should be positives and others negatives. In fact, 
one plate that contained two different exposures was 
half positive and half negative. To this was added the 
experience of Mr. E. A. Maitland who reported that he 
had an old plate which shows a negative at one end 
which latter merges into a positive at the other. How- 
ever, in this case the cause of reversal was found to 
be light-leakage in the plateholders, 

In the further discussion of the subject, 
I «came upon a still more remarkable case of this in- 


course of 
teresting phenomenon. An amateur photographer's six- 
exposure roll-film was developed with many others in 
a tank at a well-known photo-finisher’s in Boston. 
When this roll of film was removed from the develop- 
ing-tank, it was found that exposures 1, 3 and 5 were 
negative and that 2, 4 and 6 were positive. Two au- 
thorities in photographic physics were consulted, and, 
after a careful examination of the film, they came to the 
that this particular phenomenon was pro- 
duced by carrying the camera about opened and with 
bellows extended. The owner of the film was 
tioned and it was proved that the physicists were right 
with regard to the cause; but they could not determine 
the exact reaction tiiat took place on the film. 

Briefly, the owner of the film visited a local point of 
interest on a bright sunny day. He opened the camera 
and made the first exposure. Then, with the camera 
still open and the film turned to the second exposure, 
he strolled about in the sunshine until he made the 
second snapshot, after which he the camera. 
Later, he made exposure number three, and carried the 
camera exposed to the full glare of the sun with the 
film turned to exposure four. It was exposed and the 
camera Closed for the second time. Exposures five and 
six were made in a similar manner before the camera 
was laid aside for the day. The theory advanced was 
that a certain amount of light—imperceptible to the 
human eye—and the radiation of heat in and around 
the camera penetrated to the sensitive film and pro- 


conclusion 


ques 


closed 


duced overexposure which, according to reliable au- 
thorities, is conducive to reversal. The first picture 


was an ordinary instantaneous exposure. The second 
was also; but before exposure number two was made, 
the sensitive film had received the action of light and 
heat due to the camera being carried about exposed to 
the full glare of the sun. This same reasoning applied 
to exposures four and six. Whether this theory is 
sound or not, has not been decided. At all events it is 
plausible and should furnish a basis for others to work 
on in the endeavor to account for the phenomena. 

My object in bringing the subject to the attention of 
readers of the Screntrric AMERICAN is not to offer an 
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explanation but in the hope that parallel cases may he 
breught to light which may lead to a definite solution 
of the problem. I can assure the reader that there 


are many amateur and professional photographers 
throughout the world who would welcome further in 
formation on the subject. Let me repeat that the 


practical interest of the phenomenon does not lie in 
how it may be produced; but why it occurs at all un 
der ordinary conditions, and without intent -en the 
part of the commercial photo-finisher or the average 
amateur photographer.—A. H. Beardsley 


The Skin Has Spots of Pain 

AN’S mind includes not only the highly complex 
organ—the brain—but a wonderfully 
transmission system of nerves, feeding the brain cen 
ters and executing its commands. The 
skin is one of the most delicate and superseusitive re- 
ceiving organs of the mind. Seeminely simple in 
its function, an examination of its complexity reveals 

a great deal of interesting information 
Roll up your cuff and on the under side of 
arm, with a soft lead pencil, mark out a 
an inch in size. Cool the blunt 
explore the surface of the skin included in the squar 
you have marked out. You will find that 
certain points that will respond with defini 
You will discover 
on the skin will yield no such sensations Mark the 


intricate 


surface of the 


very 


the fore 
myuaTre Alou 
end of a needle and 
there are 
flashes 


that other 


s ot 


points 


sensations of cold. 


places where the cold spots are found wiih the pencil. 
A queerly arranged temperature map will result 
Now warm the blunt end of the needle slightly above 
the temperature of the skin. Apply it within the same 
square and you will find that certain spots, known 
as heat spots, respond by giving a sensation of warmth 


Mark these spots with red ink, as they are distributed 
where the cold spots are not, Still there remains space 
where neither heat is felt 

With the blunt end of the needle, neutral -as 

the 

At certain spots there is a feeling that there is a 
of sand beneath the skin. 
are used by the brain to discover the mere pr 


nor cold 


temperature, probe gently surface of the 


square. 
grain 


rhese are pressure spots and 
essence or 


contact of an object. Mark all of these spo that you 
ean find. 

With the sharp point of the needle jab the skin, go- 
ing over the whole square. Strangely enough some 
spots on the skin do not feel any pain while others do 

Heat the point of the needle red hot and apply it 


slightly touching the surface and you will observe that 
warmth, but of pain only, A 
needle water 
gives pain instead of cold. 


there is no sensation of 


immersed in ice and then applied also 


This series of experiments has a great deal of inter 
est in itself, but if studied to determine the cause of 
the diversity of sensations, yields a great deal of 
scientific information about the operations of the hu 


man mind. Leading from the spinal cord are two great 


pairs of nerve-bundles, whose branches extend down 
the arm and again separate into millions of micre 
scopic fibers, The highly sensitized ends of these fibers, 
or nerve endings, approach the surface of the ski It 
seems that certain groups of these nerve-endings have 
definite functions of their own—some to pick up sen- 
sations of heat, others cold, pain, and pressut When 


the skin comes in contact with objects in the outside 
world, each nerve-ending takes from that object the 
quality that it wants and from thence it is instanta 
neously conveyed to the brain where it is recognized 

It is interesting to plot these nerve-ending maps on 
several parts of the body. The varying distribution of 
the different spots will surprise you. On the lobe of 


the ear, you will find scarcely any pain spots--a neerdie 
may be pressed clear through with no sensation of pain 





The ends of the fingers are almost complele covered 
with pressure spots. The foot is extremely sensitive 
to cold. The eyeball is supersensitive to pain it has 
no heat and cold spots 

Perhaps, now, you can see what an interesting studs 
could be made of nerves that pick up t more highly 
complex sensations of sound, taste, coler and smell 
D. H. Colcord. 

Manganese Economy 
TE are beginning to get information as to prac 

W tice in certain countries abroad which enabled 
them to conserve raw materials of military importance 


It seems that the practice of pre-nelting ferro-manga 
nese in electric furnaces specially designed for the pur 
cent of manganese 
ferro 


that 


pose enabled the saving of 25 per 
as against the usual practice of adding 
manganese to molten steel. It is 


solid 


now believed 


when solid ferro-manganese is added it is only par 
tially absorbed by the steel and at Jeast 30 per cent 
of the manganese content is lost by oxidation 
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Paul Herzel painting an elk from a live model at Bronx Park 


The Zoo helps A. P. Proctor in his study of an orangutan 


Wild Animal Models at the Zoo 


How New York’s Painters and Sculptors Work from Nature in Their Representations of Wild Life 


By William T. Hornaday 


Photographs copyright by New York Zoological Society 





one a really “immense” 
ind it is a source of sincere pleasure to 
hev have left their 


the finest animal 


in the park, monument in Buffalo. Our finest bull bison was mod- 


us all that eled by Mr. Proctor in a little house that he built 


enduring sculptures on for himself for winter use in the buffalo corral, and 
institution Out the great bronze buffaloes that command the ap- 


\ ‘ ire ecessarv for anvthing architectural sculptors of wild animals began with Mr proaches to the bridge over Rock Creek, in Washing- 


of 1 al odels nd Proctor’s striking 


re that ever man is to baboons and mixed 


this work 


to fas i the work of painters While 
| ‘ wet the work of the vited from Paris 
} 


times is full‘of tures for the Lion 


illy uncomfortable fully and so well 


our pal s nothing Many of the larg 


nore repre now to b See] 


» things d they modeled in the Zodblogical 
ld “Sultan” in the 


} , feet lor that recline 


of host 


kamadryas fon are the result 


Primate House On the south side of our Elephant House, Mr. Proc- 
Harvey was in tor’s life size heads of our Indian elephant, “Gunda,” 
superb series of sculp are most striking adornments. According to the regu- 
His work was done so faith lations, Mr. Proctor'’s life-size model in plaster was 
stands fairly beyond to have been cut in stone by the mechanics of a con- 


far as we tractor; and this was done, and turned over as 


four sitting “finished.” The result was—two blocks of stone totally 
the two en devoid of the vital spark of life. 

certainly strike a And then, contrary to the natural requirements of 
of practical the game, Mr. Proctor threw off his coat, donned over- 


alls, climbed upon the scaffold and with mallet and 


t and most noted animal sculptures chisel wrought upon those dead blocks of limestone 


cities were until the living elephant stood forth. It was wonder- 


immortalized ful to see the spirit of old Gunda come forth from 
figures, each 12 under that chisel, like a dim likeness being sharpened 
at the base of the McKinley and made a “close-up” on a sereen, 





New York 
4 ‘ most famous small col 


Amer " ind that is all 





The African elephants, on the north entrance to the 
Lion House, were modeled by Mr. Charles R. Knight, 
and fortunately for him, the workmen were successful 
in catching and translating the spirit of his model, by 
which he was saved from the rough experience of Mr. 
Proctor. Those two pairs of elephant heads strikingly 
establish forever the fact that there is not the slight- 
est necessity or excuse for departing from the form 
and texture of the living model in sculptured wild 
anmals that are intended as adjuncts or ornaments 
for great architectural work. In fact, the strictly archi- 
tectural lions in front of the New York Public Library 
have served their full purpose in demonstrating the 
long-smouldering aversion of the public to grotesque 
wild animals in public places. 

Many beautiful sculptural groups of wild animals 
have been produced in the park and today stand in 
obscure cabinets, unknown save to the sculptor and 
the director. There are some that deserve to be born 
in the large, and in bronze or marble, I have particu 
larly in mind a fine group of American bison by Miss 
Anna Vaughn Hyatt, whose life-size bronze statue of 
old “Sultan” adorns Dayton, Ohio, and a charming 
group of mountain goats by she who once was Margaret 
Weischman. 

One of the most interesting of Zoédlogical Park ani- 
mal painters is Paul Herzel, who works month in and 
month out on elk and deer. The park is literally his 
studio, and when he is at work visitors enjoy the rare 
treat of seeing a real artist at work on a real painting, 








ster Proctor and Mr. E Harvey have 


not a sketch in oil, but which they know will presently 


5 eae working on head of Indian elephant in be finished in the park and taken straight away to 
front of the elephant house 


receive its gold frame. 
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Danger! 
HE physician knows 
better than most men 


how the majority of us fear 


death, and one of the med- 
ical fraternity, Dr. Theron 
W. Kilmer, of New York 


City. has recently devised a 
warning signal which he con- 
will go a 


fidently believes 


long way towards lessening 


s catastrophes 


grade-crossing 

using to this end an emb- 
lem or signal calculated to 
arouse great apprehension. 


As stat show, acci- 


dents at 


SLICS 


railway crossings 





claim thousands of lives an- 





A New Method of Filling 
the Silo 

NEW method of filling 
A the silo has 

With this ew 


method two or 


Deen 
fected. 
three neigh 


bors can fill their own silos 


with less delay than where 

several have to club to 

gether as in the ld way 
The oid way. with the 

cutter and blower combined 

at the sile and a «™ 

vester in the field, 





tated a great deal of help 
almost as much as at thras 
ing time; aad in 


munities many 


most com 


farmers had 








nually, which are sacrificed 


either because of heedless 
ness or the ineffectiveness 
of the run of signals commonly employed. All too 
often pedestrians and autoists fail to hear the cau- 


tioning bell, and this is particularly so if the man at 


the wheel of a car has his hearing deadened by the 
noise of the motor’s engine. Time and again, the 


and others of a kindred careless tendency 
ignore crossing lights and take a peculiar pleasure 
in rushing by the flagman unmindful of the fact that 
is to save them and not to interfere with 


progress. 


“joy rider” 


his mission 

their 
As Dr. Kilmer says, denial to the contrary, “People 

do, indeed, fear death, and the risks 

they take in inviting disaster are not 

risks, as they understand them. They 


proper 


A sign for a dangerous spot on the road that cannot be overlooked or misinterpreted 


A Small-Space Tractor 


TRACTOR § specially “designed for use on small 
farms has been recently introduced by an Indian 
apolis manufacturer of gasoline engines. Weighing 


only 700 pounds and only 84 inches in length this traec- 
tor will do practically everything that a will 
do on the farm and may be used as a stationary engine 
wherever it may travel under its own power. 


horse 


A one, two or three-row cultivator may be used 
with this tractor as well as a small turning plow for 


breaking 
also pull 


ground in a garden or truck patch. It will 
a one-horse mowing machine, a one, two or 
three-row gang seeder, a harrow, pulverizer or a drag. 


Sprayer equipment may be pulled through orchards 


then to exchange work in o1 
der to insure each 
sufficient help 
The practical objections to this old way 
there 
profitably used. 


other of 


that 


were 


was a great loss of time that could 
Belts would break, cutter knives would 
dull, nuts would come off, the engine would fail 


get 
to keep up power and a hundred other things might 
happen. In the event that an 
all of the men were laid off and seventeen me 
same number of horses laid off, an hour counts up a 
great deal of labor and expense as time is 
these Moreover, twine for the harv« 
an added expenditure and three or four pitchers 
employed in the field to “pitch” the 
ground, where the harvester had dropped them 
take them to 


accident did happen 


t } 


n and the 


money 


days. ster was 





were 


bundles from the 










up to 


the wagons which would the barn. This 























think themselves secure and do not with it and a great deal of time will be saved in actual is hard work and work that most men are giad to 
realize their peril until it see done away with Also, 
is too late.’ Therefore, this the silo was filled sa fast 
physician has produced a that it did mot hav 
safety device which suddenly to settle while fillin 6 
confronts the venturesome going on This meant that 
with a very realistic vision after the silo was filled, if 
of the symbol of death—a settled about ix feet and 
skeleton which is vividly in that the whole of its ca 
evidence at the desired place pacity was not utilized 
or moment either by day or The new way onsists of 
night a corn harvester to which 
This is achieved by depict- attached a cutter, the whol 
ing upon sheet metal, coated mechanism being run by a 
in dead black, a_ life-sized gasoline engine The eu 
skeleton by means of lumi corn is delivered over 
nous paint, which shows wagon with a ripele 
white by day and ominous quadruple bed on it. It wi 
ly lurid at night. In the be seen that no twine is 
ease of a railroad crossing, New hand tractor in use for truck gardening (left) and with mowing machine (right) needed and furthermore. a 
the warning sign would or- minimum of engine horse 
dinarily lie concealed and below the highway level in a spraying operations. At the draw bar this tractor power is used for the fact that not more than three 
suitable recess, and would be swung vertically into develops one and one-half horse-power and used as stalks are going through the cutter at any one (in 


place by the functioning of a small electric motor which 
would be called into action by the approaching train 
closing the operative circuit. Similarly, after the 
tracks have been cleared, and a second circuit closed, 
with motor the effigy sinks from sight. 

The inventor suggests that a similar startling warn- 
ing be placed at any dangerous curve; the sign being 
continually in evidence and attached to a post placed 
at the side of the road far enough in advance of both 
approaches to the turn. Dr. Kilmer is satisfied that 
in this way it would be possible to drive home quickly 
and positively to the autoist’s mind a realization of 
the hazard ahead. 


reversed, 


a stationary engine will develop four horse-power on 
the belt. 

A one cylinder, 4-cycle motor is used in this tractor. 
The gasoline tank has a capacity of 1% gallons. The 
tractor has a positive clutch control for each drive 
wheel. By releasing one clutch and permitting the 
other to work the tractor will pivot on one wheel. The 
width of the machine is 1714 inches and is 3 feet in 
height. It has one speed forward with a range of one 
to four miles per hour. The speed recommended for 
plowing is 2% miles per hour. It is equipped with 
interchangeable bull wheels with quick detachable 
rims.—Allen P. Child. 











The stalks are conveyed up by the 


chains and when they get into position just in frowt of 


usual conveyol 


the cutter, the top falls forward and the stalks are 
fed into the cutter butts first. The machinery being 


run by power, it is possible for three horses 
the outfit easily. 


to draw 


Where the silo is being filled, there is a blower, a 
hinged conveyor, and a wagon elevator such «a ised 


with the ordinary corn elevator. 
up against the side of the blowcr allowing the wavon 
to be drawn alongside the blower with the front wheels 
upon the corn elevator. The 

(Continued on page 144) 
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blower can be run by 














The harvester that delivers cut corn from the stalk to the wagon— 





_ J 





And the blower that packs it away in the silo against the coming of winter _ 
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Gas-fired forge for shipliners 


Composition of Steels 
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Gas-fired plate and angle furnace 


Gas and Steel 





: ——— . : — A 
Standard gas-fired forging furnace 


Some Facts and Figures on the Heat Treatment of High and Low Carbon Steel 


By W. A. Ehlers, M.E. 





























— — Fer cent Carbon 








ns given to the subject eral classes—low carbon or machinery steel, and high metal very noticeable under the microscope and is 

gh carbon steel, carbon or tool steel. Low carbon steel is soft, ductile known as cementite. The remainder of the iron free 

treat the subject from and does not harden readily; on the other hand high from carbon is called ferrite. Then again the cementite 

op operations, and to elim carbon steel is harder, less ductile and has remarkable will form a mechanical mixture with the ferrite, in 

s far as possible It hardening power. The strength and utility of steel which the ferrite and cementite will appear in 

ttempt will be made varies according to the per cent of carbon it contains. alternate stratas or layers and this is termed 

tive manner. The following classification of usage represents good pearlite. The relation between these three ¢om- 

rnaces used for the heat average practice pounds is such that all steels, very low in carbon, are 

roper design and cot Machinery steel contains from 0.04 to 0.15 per cent made up almost entirely of ferrite or iron, with a very 

produce the best heating carbon small per cent of pearlite. As the carbon content is 

he character of the fur Boiler plate and rivet steel has from 0.15 to 0.38 per increased the pearlite increases with a corresponding 

f the temperature, only cent carbon decrease in ferrite, until the steel has reached 0.85 per 

t will give the right Tires, axles, rails, pistons, from 0.38 to 0.62 per cent cent carbon, when the ferrite will disappear and it 

ork n hand carbon. will be entirely pearlite. After this point, cementite 

opet will appear, and a further increase in 

ns of a carbon will cause an increase in cementite 

the , with a corresponding decrease in pearlite. 

} vas This relation is clearly indicated by the 

lose reg E all have a general idea of the importance of heat treatment in the diagram at the bottom of this page. Thus 

couse manufacture of steel. Few of us who are not directly connected with it will be noted that a steel containing 0.6 

abc iesserecere this work, however, have any idea of all the things it involves. The _Angdincagy nen en ae Sa Se ee See 

nportant . . : : 67 per cent pearlite and 33 per cent ferrite. 

-— very vocabulary of the heat treater—abounding in such strange terms as is aitie Ghat died diet tn eee te 

ahaa pearlite, cementite and a host of other -ites, is a thing apart from all other many mechanical purposes its structure 

¢ steel fields of technology. In the article on this page, Mr. Ehlers attempts to give must be changed. In other words, the 

cn of heat, the layman some idea of the nature of the elaborate processes that make the relation between the ferrite, pearlite and 

to know the modern high-grade steels what they are—THe Eprtor. cementite must be different from that 

res. furnace found after the steel has cooled in its 

ont ™ manufacture. This change is brought 

Abs about by various methods of heating and 

' Fe cooling. Such changes, while interesting 

e if proper results Cutting tools for soft materials and files from to study, are too complicated perhaps to be described 

. ; same human ele 0.62 to 0.88 per cent carbon. here. It should be remembered, however, that all sue- 

one manufacturer Heavy cutting tools, bits, chisels and mandrels from cessful steel treating operations depend upon an appre- 

de of article than 0.88 to 1.5 per cent carbon. ciation of what takes place in the structure of the 

For this reason he As has previously been stated all steels are an alloy alloy under the action of heat and the various cooling 
so-called “tricks” of iron and carbon, the chemical combination of which methods. 

s of great importance in the study of subsequent heat The action of heat upon the pearlite, ferrite or ce- 

ngineering principles to treating processes. The amount of the carbon content mentite varies according to the percentage of the 

n tl ist decade has has a very pronounced influence upon the structure carbon content, hence according to the relation these 

rrect applica of the steel, which when placed under the microscope substances bear to one another. It causes a transfor- 

ePsset Iso presents a granular appearance. During the cooling mation of the above constituents, which may easily be 

for particu process in the manufacture of steel, the carbon content seen with the aid of a microscope. The ultimate re- 

Its ob always combines with a definite amount of the iron, sult, if the steel is heated beyond a certain point, is to 

have demonstrated to form what is chemically known as carbide of iron. form a new constituent known as austentite. Now if 

temperature This combination presents a structure or grain of the the steel is allowed to cool slowly from the 

temperature at which this new = struc- 

' i — cere Pa a TINE 1 hh Oh hha Ve OS ture appears, it will go back to the orig- 

ol . . Cts WP in AG XA inal state in which it occurred before 

" WY ti, GA 414 heating. In the slow cooling process, 

rN however, there are certain characteris- 

g tics brought out which are worthy of 

aS is consideration ; the transition taking place 

§ \ after the austentite stage is passed, is in 

h Has Pearlite the following order: Martensite, Troos- 

Fa S40 tite, Osmondite, and Sorbite, each stage 

ia 9 denoting a correspondingly softer state 

r) ¥ of the alloy. This may be likened some- 

0.04 of \ 20 what to the behavior of water when made 

! iindet RS 19 to freeze into ice and then melted back 

won. eathon into water, the constituents in this case, 

Is «contain 0.) 0.2 0304 0S A607 08 O39 LO 1) Lz LS 14 ES 16 $718 19 20 21 2223 24 however, remain the same but appear in 


a different form, while with the constit- 
uents of ‘the steel there is a constant 








» two gel Chart showing relation of percentages of the three components of steel 
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This furnace serves the combined purposes 
by of heating and cooking 


A Combination Heating and Cooking Furnace 

NEW and improved type of combination heating 
A and cooking furnace, which promises to solve the 
question of economically and efficiently providing hot- 
water heating for small as well as large ‘houses, has 
been invented by a Canadian. This new furnace is, 
undoubtedly, a long step in advance of the ordinary 
method of heating homes by hot air and is more eco- 
nomical to install than any other type of 
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a means for not only economizing in the amount of 
fuel consumed in running houses or the like, but also 
in the effective manner in which a desired degree of 
temperature may be established and maintained. 
Messrs. H. W. and R. H. Souder of Tamaqua, Pa., 
have devised and put into practical and extensive op- 
eration a little machine which might be termed “A 
Watch Dog of the Coal Pile.” However, this machine 
does vastly more than to watch the coal pile or the 
furnace which consumes the coal, because it auto- 
matically insures a predetermined degree of heat for 
the living rooms either night or day. 

Briefly set forth, the machine consists of mechan- 
ical with the draft-controlling means of 
a furnace or the like, the source of power being a small 
electric motor adapted for the use of either direct or 
alternating current from the ordinary house supply 
through a plug and cord. At any desired place in a 
living room is located a thermostatic device compris- 
ing two thermostats, one for day use and one for night 
use. Assuming, for example, that the temperature 
for the day is desired to be maintained at 70 degrees, 
the day thermostat will be adjusted to such point; and 
if the night temperature is desired to be at 50, the night 
thermostat will be adjusted accordingly. Associated 
with the motor for controlling the drafts is a clock 
mechanism having day and night commutators for 
the day and night thermostats respectively and in cir- 
cuit therewith. Said commutators are adjusted so that 
the machine will automatically shift from the day 
thermostat to the night thermostat at a predetermined 
hour and likewise in the morning it will shift automat- 
ically from the night service to the day service, More 


connections 

















Converting airplane struts into stilts—an instance 
of industrial reconstruction 


From Airplanes to Toys 


E hear much about reconstruction in Europe—of 

how the late belligernts ar converting their war 

time plants into peacetime establishments. Bet just 
what that means is only made clear by an oc: 
concrete example instead of meaningless generalities. 
Here, for instance, is a 


isional 


case in polit, 





hot-water furnace, It is intended to be ro 
installed in the kitchen, thereby making 
the usual kitchen stove superfluous. 

The accompanying illustration shows 
the exterior of this new furnace which, 
it is claimed, will Durn any kind of coal 
or wood. constructed with three 
separate water magazines, each of which 
may be fixed separately. The regulation 
of the draught by the small upper door 
ensures perfect combustion and reduces 
to an absolute minimum the waste heat 
which is a feature of the average fur- 


It is 


nace, 

Among the many advantages of the new 
furnace mentioned economy of 
operation, one ton of coal in three being 
the elimination of the kitchen | 
The domestic cooking can be done 
water 


may be 





saved by 
stove, 
on it and a splendid supply of hot 
may be obtained at all times, there being 
two systems in the furnace, one for do- 


7 ey rar + 





The women workers shown in thé accom 
panying illustration are in the 
of a leading 
turer who has turned from the building 
of airplanes to the manufaciure of toys 
Thousands of airplane parts left over as 


nploy 


british aircraft manufa 


a result of cancelled war contrac ' 
now being converted into teys of fl 
rious kinds. In the accompanying illus 
tration the women workers are making 


stilts from airplane struts. 


— 
M) 
® 
&. 


Generating Electricity at the 


pe years engineers have advocated 
generating electricity at the mine 


and transmitting the power over long 
distances to cities and industrial centers 
Obviously, such a method, on 

of it, is more economical than transpo: 
ing coal to distant power plants; but 
most instances the distances bet ‘ 
mines and consumers have proved too 


great for practical electrical transmis 


























mestic use and the other a circulating 
system for heating. Other important and so the scheme has been ft for 
points are the saving of physical energy . —— — later day when current can be 
by having only one fire to attend to in- Thermostatic regulator and the mechanism which controls the operation | ted over great distances with less loss 
stead of two, and that one in the kitchen; of the heating plant it has remained for the Germans. how 
the proper regulation of heat throughout ever, to put such a plan into practical op 
the entire house by means of the radiators; and the — specifically, if the rooms are desired to be kept heated eration. During the war, under the hea, ban of 
total elimination of the danger of fire which is ever until retiring time at say ten o’clock and the nature of secrecy, the long-cherished plan of the late Emil 
present with hot-air heating. the heating apparatus is such that it requires an hour Rathenau—the German Edison and father of Dr 
The basement, with the ‘usual furnace installed to cool down from the day temperature to the night Walther Rathenau, head of the great electrical , 
there, becomes much too hot to be of use as a cold temperature, the night commutator will be so adjusted pany of Germany—to supply Berlin with light and 
storage, but with the removal of the furnace with its as to become effective at say nine o'clock, at power by means of a power plant located in the hea 
consequent ashes and dirt the basement will be both (Continued on page 146) of the brown (lignite) coal countrs ‘ put ito 
clean and cool enough effect In the village of 
to be used for storage of fF; ane —] Aschornewitz-Golpa, ne 
vegetables, preserves, ete., Bitterfeld n Prussian 
‘ SS | 
thereby practically add- ss | Saxony, ; 43 
ing another reom to the : west of Berl there 
house, erecteal 1 ma rut g 
As is well known, the plant cap d ) 
amount of air required to ing 128,000 wa o 
consume a pound of coal electri yt 1 wn 
will occupy a space of twice as i 
one hundred and twenty needed } the ¢ 
square feet, so it is read- capital. That wa 
ily seen how the installa- fall of 1918. Of late I 
tion of the furnace in the lin has been 
kitchen ensures a perfect 30.000 kilewntts 
System of ventilation distant powet 
which must be beneficial age as soon as th t 
to the housewife who | : he whe: addi 1 , 
spends so much of her 2 ' te a the transmissi 
time there.—PRobt. Veitch. the <« stnent 
Automatic Regulator creasel to 8 
for the Heating Plant near the plant 
N these days of short- Coal 1 G4 bo 
age and high values of | of power plant 
coal and other’ fuels seiaall nema which 1% ’ reg 
ag bet woe View of the power plant which supplies Berlin with current, showing the cable cars that handle the coal, ee ae a 
ar) ‘ as well as the long-distance transmission line (Continued on } 14 
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the Field of Applied Chemistry 











i I ecu 
I iruging tha 
{ I I Kk nue 3 
ire i ol 
‘ ories 
Phi mn a hich 
Oo en 1) gallons 
| t re ft he ded 
W ho having a 
or } OSTO at OO } 
i growl ( w motor Tu au lurge percent 
i I i ‘ ‘ n I ‘ ly 51Zes 11S economic 
in gasoline but 
1 Crease ear vhich makes it 
rbon in evlinders 
I i real money A start has 
ty ‘ ya st resen 1 and developmeat work 
\ no ‘ he restrictions removed 
vy I el en manufacturer, placing 
sadvu ize, | vlmparison with some foreign 


Geology and Bacteriology 
rN ibe ‘ u anes where the most illu 
| P| when Various 
ethods 
i Sis r science on 
estab 
e have made 
ndustrial s well as 
Instances 
us niorma 
ple, while 
sc ler to advantage. 
extend 
plants 
tearing down parts of 
oreunisiis 
work Pasteur long ago 
of bacteria in disease and 
‘ ! ure ination, but their in 
I ) o> and their work in 


scientific 


ot of din the dec nposition 

7 e for m of beds of chalk and 
% ‘ ‘ ot in oe | cee strated, but are 
agents in th eposition of some beds of iron ore, 

iron-depositing bacteria 
roublesome 1 ts rough their ability to clog 
systems with hard, 
I dos a a masses composed of 

teria Ek. C. Harder of the 

lnite St G vical Survey, who has examined 
IM) B < j mn ore ! mny countries for the special 
aT f det t r mode of origin, has re 

de close studies of the action of bacteria in 

i the socalled “iron 
bacteria “uct ly « veal in the deposition of com 
‘ ) j n surface iron-bearing waters 
several hundred feet 
has ( lahorator cultures of various iron- 
ron-depositing bacteria, 
wratory experiments in bac 
eposition, Cor lers the probable exterit 
bacterial action in forming deposits 
' re - jiography containing the 


me ‘ wre ol e work of bacteria in rock 


An Effort to Cheapen Rubber 


| M Gr I cv s the report that S. C 
|: | clo ‘ j ears of re arch s dem- 
, " , I cu 1 process which, if as 
‘ ! ) a le revolutionize 
’ ? eT ure 

! ‘ I I the latex has to I cou 
erte nto ru! I ithi venty-four hours from the 
in extt d from the trees to prevent putre 
faction. but when treated by Davidson's process it is 
' kept for any length of time. The latex 
need in the demonstration was more than a year and 
1 half old and was stated to be in every respect in as 





fect condition for manufacturing purposes as on 
‘ I y it wi collected on the plantation 

With the methods now in operation on a plantation it 
es at least a fortnight to bring raw rubber into 
dition suitable for transmission to the market, but 


Davidson's process under operation within thirty 
ites a milk-like liquid had become a high quality 


rubber ready for the market. 


Water-proofing Textiles 
_ demand for water-proof fabrics was greatly 
increased during the war and many a manufac- 
turer found it desirable to learn at once how to water- 


proof goods that would not only meet the approval of 
customers but the Government inspectors. All textile 
fabrics cannot be successfully water-proofed by any 


single process, for each of them requires treatment 
depending upon the service expected of it. There are 
two general classes of water-proofing which, according 
to Dr Matos, can be designated first, Where the pores 
of the fabric are completely closed and the individual 
threads cemented together by a water-proof substance 
such as a rubber composition, and second, fabrics 
Where the pores are not closed but where the individual 
fibers are made water-proof or water repelling. 

All water-proofed fabrics will not withstand heavy 
downpours of rain. For example, a tarpaulin is made 
and treated in a manner that will enable it to shed the 
heaviest rains, whereas a fabric such as an overcoat- 
ing material which has been treated cannot be ex- 
pected, nor is it intended, t 


» repel hard storms. 
Some methods employ chemical salts which deposit 
an insoluble material in and on the threads, and others 
consist in treating the material with a solution of wax 
or rubber. An example of the use of chemical salts is 
the so-called “soap process.” In this 200 pounds of 
aluminum sulfate are dissolved in SO gallons of hot 
water and separately an equal amount of lead acetate 
in 60 gallons of water. These two solutions are then 
mixed slowly with constant stirring and after allowing 
them to settle, the clear liquor is drawn off and water 
After 
the cloth has been well pregnated with this liquid, it 


added until a gravity of 9° Tw. is obtained. 


is passed through the soap solution, made by dissolving 
from one-half to three-quarters of a pound of hard 
white tallow soap per gallon of water. A deposit of 
stearate of aluminum is formed on the cloth and as 
this cannot be removed by washing, it renders the fiber 
water repellant. The treatment is often repéated in 
order to obtain the best results. 

A process which answers nearly as well for cotton 
or woolen consists in depositing the basic acetate of 
aluminum upon the cloth by slowly drying a solution 
obtained by the reaction of aluminum sulfate with 
lead acetate. After slowly drying, the cloth is steamed 
and the basic acetate of aluminum is then fixed by 
subjecting it to the action of dry heat. Various formu- 
le have been devised for different grades of fabric. 

Water-proofing with waxes, such as parflin, stearic 
acid, ceresine, and the like, is accomplished by dissolv- 
ing the water-proofing material in some such convenient 
solvent as benzene, passing the goods through the solu- 
tion and calendering it after the cloth has dried. The 
result is a fabric that has been impregnated without 
having the pores closed. Excellent results have been 
obtained by employing mixtures of paraffin wax and 
rubber, which are first mixed hot, and upon solidifica 
tion, are cut in small pieces and dissolved in benzene 
or gasoline. The resulting composition on the goods 
s admirable 


water-resisting and odorless. Working 
with volatile solutions of this sort involves some dan- 
ger, as the solvents are highly inflammable, and great 
care is required in providing safe conditions under 
which to work. Various machines have been devised 
for this purpose and special ventilating systems em- 
ployed 


Vanadium in Steel 

N a paper read before the American Society for Test- 
| ing Materials, Mr. G. L. Norris discussed the effect 
of vanadium upon steel alloys, and stated that until 
vanadium is present to the extent of 1 per cent, the 
physical and mechanical properties of steel increase 
as the percentage of vanadium is increased, but when 
1% is exceeded and with 38% or more of vanadium, the 
steel is actually softened on quenching until unusually 
high temperatures are reached. As much as 344% of 


vanadium has been successfully used in high speed 
steels and 1.5 to 2.5% is not uncommon. The im- 
provement in high speed steel through the use of vana- 
dium bears an almost direct relation to the percent- 
age of the element present. 

In the case of carbon-vanadium steel, the use of 
vanadium has proven almost equally beneficial. Such 
steel hardens deeper, retains its cutting edge much 
better, and is both tougher ane stronger than -steel 
without it. For comparison, it may be stated that a 
bar of 1 per cent carbon tool steel containing one quar- 
ter of one per cent of vanadium, quenched and drawn 
back at 400° C., may be bent ninety degrees without 
failure, whereas a similar bar without vanadium will 
fail when bent through twenty to thirty degrees. Com- 
pression tests on 114-inch cubes gave 470,000 pounds 
for the vanadium alloy and 278,000 pounds for steel 
without that element. 

Vanadium steel therefore appears to combine hard- 
ness, strength, and toughness, which makes it admira- 
ble for pneumatic tools, rock drillers, and the like. 
The greater ease of machining vanadium steel as com- 
pared with carbon steels has made them particularly 
useful in the construction of automobile parts, where 
labor constitutes a large item and some parts can be 
made of vanadium steel at less than one-half the cost 
of the same part from high carbon steel. 


Hydroelectric and Electrochemical Development 
HE dependence of certain countries upon imported 
coal has caused unusual activity in the harnessing 

of water power and since the war, France as a war 

measure is reported to have developed some six milliin 
hydroelectric horse-power, equivalent to twenty million 
tons of coal annually. In Italy hydroelectric power 


developed and economically used enabled her to engage 
in war activities in 1917 on something less than one- 
half the quantity of coal imported in 1913. In Switzer- 
land water power has become the great industrial 
hope of the nation and while immediately preceding the 
war, there was considerable development along these 
lines, the work necessarily was held in abeyance during 
the time. when the importation of copper wire and 
other raw materials for electrical machinery could 
not be freely carried on. At the present time, however, 
this work is being energetically pushed and there is 
promise that within a few years the Swiss will be 
largely freed from their present dependence upon im- 
ported coal supplies for industrial purposes. No doubt 
coal for domestic purposes and heating will continue 
to be imported, but in Switzerland as elsewhere a 
great deal of hydroelectric power can be used and 
made the basis of new industries. 


An Opportunity for Scientists 


HE states of Queensland and New South Wales are 

confronted with a serious difficulty due to the 
rapid spreading of the prickly pear over millions of 
acres of land, to which thousands of acres are being 
added yearly. It is generally supposed that birds and 
water courses are responsible for this rapid spread and 
the many methods that have been tried in an endeavor 
to destroy the pest have so far failed. There are sev- 
eral varieties of the pear growing, but the principal 
one is known as opuntia incinus and since it contains 
about 90% of water, even drouth conditions have had no 
effect upon its extermination. Cutting, rolling down, 
burning, spraying with poisons, and attempts to find 
commercial uses for the prickly pear have been unavail- 
ing and it appears therefore to be a real problem for 
the scientist. 


Value of Sprouted Grains 


ie hundreds of years the Chinese have recog- 
nized the worth of sprouted grains and seeds and 
employ them in mayy of their dishes, adding a por- 
tion of meat to give flavor. Thus the well-known chop 
suey contains sprouts of rice or beans and furnishes a 
far better food than is commonly believed, providing it 
is not drowned in Oriental sauces. The value of this 
food lies in the fact that sprouting, just as in the 
case of malted barley, makes the starch more digestible 
and easily assimilated by children and _ invalids. 
Sprouted grains, beans, and peas develop the necessary 
vitamines and can be made to serve as satisfactery sub- 
stitutes for many of the expensive fruits and vegeta- 
bles. ° 
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The motor bungalow on the road 


The Motor Bungalow 

ry. HAT the fineness of design and workmanship re- 
| quired in aeronautical construction may be profit- 
ubly applied to everyday uses, is suggested: by the 
camp car illustrated on this page. This is a motor 
bungalow which Glenn H. Curtiss, the well-known 
pioneer aviator, inventor, and builder of the NC-4 fly- 
ing boat, and the world’s altitude record holder, the 
“Curtiss Wasp,” has designed. It is characteristic 
of the inventor, that when a need arises, he instinct- 
ively fills it with a construction of his own. A new 
invention is the result. 


Motor bungalow set up on the road for campers 


and inserting screen frames, the vehicle may be made 
up into two complete rooms with ample sleeping fa- 
cilities for two people in the fore end, and four people 
in the after end. 
and there is plenty of space during inclement weather 
for serving meals on a table in the after compart- 
ment, the berths on both sides serving as seats, and a 
compact folding table playing the role of the festive 
board. The full screen equipment gives protection 
from flies, mosquitoes, and other insects, and a full 
complement of water-proof curtains is provided which 


The rooms are divided by curtains 


be had in a jiffy by the itinerant 
And the proof that this hotel on wi 
service has been amply rendered by several trips which 


campers 


1 . 
wis CHl £lve 
} 


Mr. Curtiss and his associates have taken through the 
Adirondacks, Berkshires, and Catskills, amounting to 
over a thousand miles. 


Collapsible Wings for Airplanes—-Why Not? 


HERE is no doubt that the bird is a better machine 





The idea back of the Cur- 
tiss camp car is that of a 
hotel on 
which the lover of outdoors 
can attach to his automobile 
and carry with him wher- 
ever he goes. This minia- 
ture Biltmore is 
hitched to an automobile 
and can be whisked along 
at a speed of fifty to sixty 
miles an hour without the 


owner being conscious of his 


compact wheels 


easily 


added burden 

The “motor bungalow,” as 
one of his friends calls it, 
vehicle with 
front and rear, 
doors on either side, strongly 
but lightly constructed of 
wood veneer. It is com- 


is a compact 
windows 











than any that man has made for the 0 
flying, at least x The 
moment a bird its 
wings are coniracted, there 
by enabling the bird to set- 
tle quietly on land or sea, 
It would be impossible for 
the bird to shoot straight 
down and alight on the 
chosen Spot were if eom 
pelled to do s« wi ts 
wings fully extended Yet 
it is for that very reason 
that our powerful flying ma 
chines so often meet with 
accidents when landing It 
addition to this, the present 
ever-rigid wing causes 
inconvenience in nnection 
with the housing problem 
and makes transportath 
very difficult 

If a gull should attempt 
to remain floating with wings 








fortable and weather-proof 
‘and = even in inclement 
weather, furnishes a travel- 
ing home which is bound to be the envy of even the 
most comfort-loving gypsy. It has a kitchen, pantry, 
toilet facilities, an ice-box, clothes and bedding lockers, 
electric lights, a running water 
system, seats, a table, and even 
earries a tent cot for use of 
_ the chauffeur. 

Its really useful characterist- 
ics, however, become apparent 
when it is opened for camp 
service, By raising the sides 








ee 


Two interior views of the motor bungalow 


may be drawn down as a protection against rain or 
the cool of the evening. 

The car is a veritable efficiency apartment on wheels. 
So effectively and completely has Mr. Curtiss worked 
out the details and equipment that by opening a door 
at the rear, all of the necessary utensils and tools, 
such as spade, axe, ete., for setting up camp will be 
found instantly available. A locker on the port side 
forward carries the camp stove and kitchen outfit so 
that no matter if it is raining and the wood is wet, 
some steaming soup and a good hot cup of coffe can 


stretched out on the sea, it 


would soon lose its balance 


and share the fate of the hydroplanes which 
recent attempt to cross the ocean had their 
badly battered when compelled to descend and alight 
on the reugh sea. 

We know that wings swinging back on hinges wil 
reduce the original span of the plane to some extent, 
and partially solve this problem. It has remained 
for someone to design a practical and properly con 


structed contractable wing for present-day types of 
airplanes, 


(Continued on page 146) 





™~+. 








Copyright, Kadel & Herbert 








Left: The wings partly extended, showing the lazy tongs arrangement by means of which they are folded. Center: The plane with wings extended for flight. Right: The wings folded for packing. 
The airplane with collapsing wings that can be stored in a small space 
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| Inventions New and Interesting 
I A Department Devoted to Pioneer Work in the Arts 
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le. . release without any trip from jars or 
shocks. It can be assembled to operate 
in either direction as the device is sym- 
metrical. Adjustable for tension the re- 
lease will operate for any overload. 
A spider keyed to the shaft has trig- 
zers pivotally mounted on its links, with 
the ends engaging inside notches in the 
rim of the drum and rollers. The springs 
regulated to any desired pressure by ad- 
justing nuts hold the ends of the trig- 
vers on the rollers. Sut when the drive 
is overstressed the compression of the 
springs will permit the ends of the trig- 
gers to drop into the position shown at 
the right section, releasing connection 
with the rim and allowing the driven ma- 
chine to stop immediately. The collar is 
provided with fingers that engage the 
pins on the lower ends of trigzcrs so 
that the triggers may be set again in the 
driving position. By turning this collar 
with a wrench the triggers are moved 
to the original position and at the same 
time the outer ends enter notches in the 
drum. This renews the transmission con- 
A truck arranged for carrying pipes and water-department supplies with nection. A cover fits the end of the 
greatest convenience drum and protects the mechanism. The 
hub of the drum may be extended to re 
ceive a wheel or gear and have a bushing 
for running loose on the shaft.—Allen P. 
Child. 


The Handy-Man’s Motor Truck 
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Unit Oxygen-Hydrogen Generator 
OF. is used in vast quantities in 
the industrial world for cutting and 
welding metals, in connection with hy- 
drogen or with acetylene. In chemical 
and related industries it finds applica- 
tion in numerous processes of high com- 
mercial importance. Hydrogen finds in- 
creasing use for oxy-hydrogen cutting and 
welding. Another vast field is the hy- 
drogenation or hardening of oils, fats and 
greases. Large quantities of hydrogen 
are used in aeronautic work, for balloon 
inflation. And in chemical and metallur- 
gical industries it is used for lead burn- 
ing, rare metal reduction, and important 
chemical and synthetic processes. 

The highest efficiency in the applica- 
tion of oxygen and hydrogen gases, the 
greatest speed in operations using these 
gases, and absolute uniformity in results, 
demand a supply of gases of utmost 
purity and at the lowest cost. The pho- 
tograph shows an improved electrolytic 
generator of unit or single cell type 
which, by its performance, has set a 
new standard of economy in oxy-hydregen 
production. While radically 
new in mechanical design, it 
embodies no new principles 
and is in no sense experi- 
mental. 

The term “unit” as applied 
] to this generator, means that 
each generator is self-con- 
| tained or complete in itself, 
| capable of generating pure 
| oxygen and pure hydrogen 
at a rate determined by the 
amperage of the electric 
current supplied. Each of 
these units requires a floor 
1 space of 4 x 40 inches, or 
| about the equivalent of a 
square foot; and with nec- 
essary pipe connections, 
needs head-room or height 
of about 6 feet. With this 
unit as a basis, expansion 
of plant and increase of ca- 














pple, w Single-cell electrolytic generator of oxygen, which yields hydrogen 
> a coupling, , also as an incidental 





A New Type of Over- 
load Release 


Pianeta’ ds | 














: ’ = pacity become simply a mat- 
DS caimaadan: an - ont . = =! ter of adding units as needed 
| } ° . t rive onere y "A- 
- idually or suddet The new overload release, showing (left) the drive in mesh, and (right) the position which the triggers pl hk the generating ca 
d the device will take in releasing the driven mechanism ‘ (Continued on page 151) 
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rN explaining why he is arranging to replace all the remaining solid tires on his motor trucks with 
pneumatics, Mr. Henry Fowler, Treasurer of the Case-Fowler Lumber Co., Macon, Ga., writes: 
“Our trucks on Goodyear Cord Tires carry capacity loads of logs through mud and sand 


usually impassable to our solid-tired trucks. 


Indeed, the trucks on the Goodyear Cords fre- 


— have pulled the solid-tired trucks out of mire and sand in which they have become stuck. 


our pneumatics not only reduce fuel consumption and upkeep generally while increasing our daily 
trips, but they are particularly fitted for our rough work by reason of their downright toughness.’ 


HILE the business man quoted above and many 
others have been demonstrating the advantages of 
the perfected pneumatic truck tire, Goodyear has developed 
proof of an extraordinary nature. 
Since April 9, 1917, the Akron-to-Boston Express has been 
running night and day, carrying Goodyear freight on 
pneumatic tires over its 1,500-mile highway circuit. 
More recently the Akron-to-Cleveland Freight Line and the 
Goodyear Heights Busses have been adding to the evidence 
of cord pneumatic efficiency for all-year transport. 
These extensive undertakings have sprung from the belief 
of Goodyear engineers in the eventual widespread adoption 
of pneumatics to free motor trucks of solid-tire handicaps. 


GOODS YEA 


, 


They have followed the original development of the Good- 
year Cord construction, begun several years ago, on which 
the whole practicability and every virtue of pneumatic 
truck tires is based. 

They have been the means of exhaustive tests of Goodyear 
Cord Tires for trucks, also Tubes, Rims, Repair Materials, 
and others’ engine pumps and air gauges made in collabo- 
ration with Goodyear engineers. 


Now the cost data, developed by these pioneer fleets o 
pneumatic-shod highway trucks and busses, can be ob- 
tained by writing to The Goodyear Tire & Rubber Company, 
at Akron, Ohio. 





CORD TIRES 


i4] 


Cupyright 1220, by The Goodyear Tire & Rubber Co., Akron, 0, 









































UNIVERSAL JOINTS AND 
PROPELLER SHAFTS 


In great oil-fired heat-treating furnaces 
working parts of SPICER UNIVERSAL 
JOINTS and PROPELLER SHAFTS take on 
strength for the heaviest service—service 
which only the finest steel can endure, 


The accuracy with which SPICER heat- 
treating processes are controlled is one of the 
reasons Why SPICER UNIVERSAL JOINTS 
and PROPELLER SHAFTS have, since 1904, 
consistently out-lasted the finest cars. 


Today over one hundred of the leading 


makes of automobiles and trucks are 


SPICER equipped. 


Spicer UNIVERSAL JOINTS 
hear the Spicer name on the flange. 


SPICER MFG. CORPORATION 


SOUTH PLAINFIELD, N. J. 


The Heat Treating: Number Seventeen 
of a series of SPICER advertisements. 
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Continued from page 127 


propel a rocket beyond the influence of 
the earth. The interesting experiments 


performed by Dr. Goddard are described 


fat considerable length in the current issue 


of the Screntiric AMERICAN Montuiy. In 


this issue there is also a popular exposi- 


tion of Einstein’s relativity theory of 


| cravitation. 





Aviators are very much bothered, pat 
ticularly in summer time, by 


call “bumpiness” of the air. In other 
upward and 


words, there seem to be 
downward local currents that make their 
machines plunge and careen and which 
to flying, particular- 


The cause of these 


ure a serious menace 
lv near the ground. 
currents, and a discussion of the places 
where they are likely to oceur is 
described at considerable length. In this 
issue will also be found an interesting 


most 


discussion of the destructive 


what they | 


range of | 
. * | 
depth bombs, and also of their use to} 


determine the position of a vessel in a} 


fog. It is not generally known that the 
British used this method of guiding their 
monitors through the fogs of the Eng- 
lish Channel and the North Sea. The 
period of time required for sound to 
travel from the depth bomb to two or 
more stations gave an accurate measure 
of the distance of the bomb from these 
stations, and the position thus determined 


was then sent-by wireless telegraph to a | 


vessel, 


“Spiders as Mechanics” is the title of | 


a very interesting article which describes 
the skill of these little creatures in weav- 
ing their webs, excavating underground 
dwellings, erecting masonry walls around 
dwellings, constructing 
which they can fly from one 


such and also 


kites by 


|} region to another. 


These are but a few of the interesting 
urticles to appear in the February issue. 
Chere will be the regular departments 
containing abstracts of literature in the 
electrical, mining 


engineering, also the de- 


fields of mechanical, 
and chemical 
partment of the National Research Coun 


cil and the Bureau of Standards. 


The Panama Terminals 
(Continued from page 131) 
run-of-the-bank gravel. It was expected 
that this mixture would produce a con- 
crete having a compressive resistance of 
2,000 pounds per square inch, when the 
concrete was 28 days’ old. Upon test, 
this expectation was not fulfilled. How- 
ever, after experimentation, it was found 
that if a certain relative amount of a 
very fine sand that was in the gravel 
were removed and if the gravel were 
washed, the resulting concrete would be 
nearly 100 per cent as strong again. It 
was found, in fact, that by washing the 
run-of-the-bank gravel over a wire screen 
having a 1/16-inch mesh and set at an 
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| corresponding features of Pier 6 are of 


reinforced concrete. The roof of Pier 7 
consists of a cement tile that was made 
on the Isthmus by a private company 
doing government work. The doorways 
of Vier 7 are than 
those of Pier 6, as the reduction of such 


more commodious 
openings was one of the devices adopted 
to cut down cost It will readily be un- 
derstood, perhaps, that the construction 
and installation of the doors for such a 
jig structure as. Pier 7 would be a con- 
undertaking. There are S80 
These are placed on 
the pier sides, two doors to each 45-foot 
opening. These doors are divided by a 
swinging column. At the ends of the pier, 
smaller doors of the same general type 
are installed. While the frame of Pier 7 
is of structural steel—2,205 short tons 
of it—the walls and columns are of con- 
crete. Altogether, 2.347 cubic 
yards of concrete were poured into the 
forms for these features. The mode of 
construction of the walls, particularly 
above the 10-foot level, will be of interest. 
Solid concrete, reinforced and,13 inches 
thick, was employed for the first 10 fect 
from the floor up. Above this level, inter- 
locking corrugated steel plates were set 
in place and then plastered on both faces 
with Portland cement plaster containing 
a minimum of lime, to increase the dura- 
bility of the material and the protection 
to the reinforcement. 


siderable 


lurge steel doors. 


some 


Codperation and Industrial Progress 
Continued from page 132) 

where representatives of the management 
and the employees will deliberate upon 
its merits. If they are unable to settle 
the affair it should go to the president of 
the company. If the president cannot 
suggest a satisfactory adjust- 
ment, there comes the question of arbi- 
tration. Perhaps here, future develop- 
ments will assign the duty of arbitrator 
to representatives of the community, but 
at present such agencies do not exist. In 
general if there has been a sincere en- 
deavor on the part of all concerned to 
‘Xamine the question fairly and frankly, 
there will be small need of arbitration. 

Any plan of employee representation 
will fail unless there is a real determi- 
nation to avoid any discrimination (and 


acce pt or 


|} here again I quote from our plan) “on 


angle of 45°, the right amount of fine! 


sand was eliminated in addition to the 
general cleansing effect. 

The shed was, as originally designed, 
to have a steel frame. The weight of 
structural steel required was estimated 
at 4,400,000 pounds. When the bids were 
opened in the spring of 1918, the cost of 
a steel structure was found to be 150 per 
cent greater than for the corresponding 
material on Pier 7. So, reinforced con 
crete was again called in to relieve th 
situation. Since then, the structure ha: 
been pushed to completion. 
views gives a very good idea of the pil 
lars, roof trusses and roof of Pier 6. 

Pier 7, the next pier to the east, jutting 
out from Cristobal Mole, is, as has al- 
ready been indicated, a somewhat differ- 
ent structure. Both great piers have 
foundations of steel shelis filled with con- 
crete. And both have superstructures of 
about the same dimensions. The remain- 
ing large features, or the most of them, 
differ greatly. Pier 7 has a steel floor 
system and a steel framework, while the 








account of race, sex, political or religious 
affiliation, or membership in any labor 
or other organization.” This does not 
mean, for example, that an employer for- 
feits the right to employ whomsoever he 
wishes. It does mean that once a man 
wishes it does mean that once a man 
has been considered worthy of employ- 
ment he has now entered into the bosom 
of the industrial family and must be con- 
sidered worthy also to express his own 
opinions upon matters affecting himself. 

If employee representation is to suc- 
ceed it must have executive supervision, 
just as industrial concerns employ spe- 
cialists in machining, in foundry work, 
in heat treating, in progressive assembly, 
in accounting and the like. And as they 
recently found it desirable to employ 
specialists in employment and _= safety 
work, so now they are finding it neces- 
sary to employ specialists in industrial 
relations. The best man in the country 


jis not too good to act as chief of the 


department of industrial relations of any 
company incorporating such a plan. The 
man chosen may be related either to the 


| president of the company or to the offi- 
One of the | 


cial in charge of production. The labor 
problem is the great question of today 
and tomorrow, and the specialist who 
gives his attention to its solution cannot 
be too well thought of in any industrial 
organization. 

This paper has advisedly been given 
the title, “Coéperation and Industrial 
Progress.” CoOperation means that those 
employers who have adopted employee 
representation are finding a practical ap- 
plication of the theory that Capital and 


OULLLD 0 On page 
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‘a fie Rusco looms 
F weave service 
into every strand of Rusco Belting. It does the 
work of more expensive belting at less cost. Put 
SOLID WOVEN ‘4 
RUSCO BELTING \, 
to work on your pulleys. Equally adaptable for Transmission, 


Conveyor, and all belting uses. 


THE RUSSELL MANUFACTURING CO 


Home Office and Factories 
501 Russell Avenue Middletown, Conn. 


New York, 349 Broadway Chicago, 1438 Michigan Ave. 
Atlanta, 60 So. Forsyth St. Detroit, 226 Jefferson Avenue, E. 


Western Distributor: John T. Rowntree, Inc., Los Angeles, San Francisco, Cal., 
Seattle, Wash., Salt Lake City, Utah, Denver, Col. 







Southwestern Distributor: Ware Sales Co., Dallas, Texas ad 
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| Codperation and Industrial Progress 
142) 

Labor are enemies, We are 
finding that are after are 
that if this common object is to 
be obtained our method of approach must 


Continued from page 
not 
the objects we 


friends, 


jone, am 


be along the same line. Capital cannot 
exist without Labor, and Labor without 
Capital is helpless. The development of 


each is dependent 
of the 
ployee 


upon the 
Furthermore, 
Capital 
pleasant 
each other's 


cobperation 
through 
and Labor 
mutual un 


problems. 


other, em- 
representation 
are finding a 
derstanding 


very 


of 








| values 


| steel, 


| thon 


Many advocates of employee represeuta- 
tion speak of the great benefits to be de 
rived when the men at large understand 
the problems of management. This is 
true, but it is also equally important for | 
the management to become educated in 
ithe viewpoint of the men. In former 
years, when an employer ruled one or 
|} two hundred workmen, he knew his men 
individually, and they understood him. 
Now, on the other hand, the corporation 
has replaced the individual employer and 
the employees are numbered by thousands 
instead of hundreds. It is therefore, im- 
possible for the managers of a business to 
inaintain personal contact with their em- 
ployees. Industry has gained more effi- 
ciency through the development of large 
} units, but the old personal contact be 

ween owner and workmen has been lost 

Civilization cannot afford to do without 

|} the economy of large production, and it 

is looking to employee representation to 
bridge the present gap and to bring the 
limen into conta with the management 

and the management in direct contact 
with the men, 

Those men who object to employee 
representation argue that employees are 
more interested in high wages: that they 
will elect undesirable or incapable repre 
sentatives: that they will break down 
the discipline of the shop, and that it is 
merely an invitation looking toward the 
ultimate establishing of a closed shop 
In reply to those objections I believe that 

hile it may be argued that the point of 
view I have followed is a matter of opin- 
ion, no one has suggested a more con 
structive arrangement, for settling the 
differences between employers and em 
plovees Secondly, our experience indi- 
cates that as often as not, the men ask for 
horter hours rather than higher wages. 
They are interested in living happily. 
und they feel that employee representa- 
tlol is giving them a better chance of 
livelihood. 

To others who claim that a group of 
American employees will not elect men 
capable of upholding the confidence re- 
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elevator, the engine operating the blower 
also gradually hoists the wagon. A man 
with a pitchfork shoves the cut fodder 
from the wagon out into the conveyor 
where it is fed into the silo. 

In the silo one man is able to distrib- 
ute the fodder and tramp it. One reason 
for this is that the silo is filled rather 
slowly, thereby giving the fodder ample 
time to settle; and when the last is run 
in, the remainder in the silo is settled all 
it will and the silo can be filled to the 
top. 

Two 100-ton silos were filled on oppo- 
site sides of the road in northern Indiana. 
The usual work took twenty-five man-days 
250 man-hours which at forty conts 
means $100 or one dollar per 
the new method, the 
filled with 150 man-hours of labor 
ut the same rate would 
cents per ton.—ZI. J. 


or 
per hour 
ton. With silo was 
which 
$60 or sixty 
Mathews. 


be 


Gas and Steel 
(Continued from page 136) 

change taking place while the steel is un- 
dergoing a change in temperature. 
One of the important points to 

given careful attention in all heat 
treating operations, that of the “cerit- 
ical range” the steel, known the 
“upper” and “lower” critical range. These 
are not constant but vary accord- 
the carbon content in the steel. 
lower the percentage of carbon che 
the difference between these 
As the carbon content increases 
these two ranges approach one another 
until at O.S5 per cent carbon they merge 
into one, - 

The significance this characteristic 
in the steel is that during the period of 
heating between the lower and upper 
critical range a transformation is rapidly 
taking place in tne constituents of the 
which begins at the lower critical 
range, and completed at the upper 
critical range. In steel containing 0.85 
per cent carbon, this transformation takes 
place immediately, while for percent- 
above this amount the transforma- 
is slow. 

It is important, 
this 


most 
be 
is 


of as 


ing to 
The 
greater 


ranges. 


of 


is 


ayes 


therefore, to understand 
characteristic steel if the best 
obtained in all heat treat- 


of 


success is to be 


|ing work. For complete annealing and 
hardening it is necessary to know the 
upper critical ranges in order not to ex- 
ceed that point. Heating and cooling 
below this limiting temperature will not 
give full and complete results and ex- 
ceeding it more than 50 degrees F. will 
likewise produce inferior work, by ins 
creasing the granular structure of the 
steel and thus causing brittleness. 


posed in taem, I quote figures to indicate 
the stable characteristics of men chosen 
by the employees of my company as their 
representatives, The average of these 
representatives throughout the company 
is about 37 years. Three-fourths of them 
are married. Their average employment 
with the company is over seven years 
and a large number own their own homes ; 
or stock in the company. They are re- 
quired by the plan to be American citi- 


zens, but that has not prevented the elec- 
tion of a large number of Americans 
born in foreign countries, some of whom 
have proven themselves in common coun- 
cil far the average ability. I 
not pretend to say that we 
any radicals among the number, but 
their presence only served to make 
| the discussion keener and to prove to us 
that our plan was really democratic in 
ass The men, of their own free will, 
|} have chosen responsible representatives 
whose opinions are valuable for what 
they are. And—the plan works. 


A New Method of Filling the Silo 
(Continued srom page 135) 
an eight horse-power engine but the 
feeding must be proportioned to the size 
of the blower. By means of an iron rod 


good 


n 


above do 


do not have 


has 


Forging 
There is probably no heat treating op- 
eration in in which the principles of 
correct heat application are more abused 


use 


than that of forging. Here again one 
would conclude from observing the ma- 
jority of forging fires in operation that 
| speed and not quality is the aim of the 
manufacturer. In the majority of forg- 
ing work today, the steel is heated in 
oil-fired furnaces, the coal and coke fire 
having been abandoned on account of 





| does not+forge properly. 
running from the blower to the wagon | 


their slowness and irregular heating of 
the metal. A large number of forging fur- 
naces are “makeshift” affairs constructed 
by a mason with an oil burner applied at 
one or both ends with little or no thought 
for economy or quality of the finished 
product. Such furnaces will produce un- 
even heating especially where the flame 
impinges directly on the work nearest the 
burner. 

One of the greatest faults with modern 
forging work is found in the desire for 


rapid heating. Under the action of a 
very intense heat the steel is made to 
“run” or drip on the exterior before the 


interior has become properly soaked, con- 
sequently there exists a core in the bar 
which when placed under the hammer 
It is very inm- 
(Continued on page 146) 
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—v7 Dynamite Line 
HE string of low, heavily barricaded build- } 
ings, widely separated but linked together by ||| 


44 a narrow tramway, is called the dynamite | 
line. On ten such lines the Hercules Powder Co. || 
turns out over 50,000,000 pounds of dynamite in an | 
average year. | 


The absence of noise and bustle, of whirring wheels and clanking steel, 
makes a striking contrast to the usual accompaniment of manufacturing 
production on a large scale. In little rubber-tired buggies the nitro- 
glycerin is delivered to the mixing house just as it is needed, and with 
equal precision and dispatch the other ingredients arrive via the tram 
line. From here the dynamite is forwarded in bulk and passes from 
one small building to another until the last process is complete and 
the finished product reaches the storage magazine. 


* * * * * ¥ 











A spark, a sputtering fuse, and the energy stored in these little cart- 
ridges of dynamite springs forth with a mighty roar to do our bidding, 
whether it be to remove a mountain or a stump; to provide copper I 
for our pennies or for our miles of electric wires, steel for our pen 
points or for our railroads; to mine coal for our factories and hearth 
fires or jewels for our adornment. ii 





The power supplied to our industries by the makers of explosives, 
these deft and careful workers on the dynamite line, will produce 


enough materials to build a city every day. 
HE KCULE Ss HERCULES POWDER CO. 
POWDERS ‘a ee 


San Francisco Salt Lake City Joplin 
Chattanooga Pittsburgh, Pa. Wilmington, Del. 
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Insurance in 
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grees F. and in the product just referred | 
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(= Gas and Steel discomfort, in view of the fact that the 
i} . : , rooms are heated in due time in the 
i} Continued from page 144) : é 
i nie : . ;} morning. Moreover the greater consider- 
| © portant, in order to obtain the best re- : : its : : 
| sults, that the work should be heated | 2tlonm in the economy of fuel lies in the 
1 | ag 2 : ‘ wr fact that at no time during the day is 
an ;} slowly in a soft, reducing atmosphere 2 “ 
| Forging t mperatur hould range from the furnace permitted to become over- 
| orging e eri ‘eS S ( z ge ni’ 
| 1.500° F. for high carbon steel to 1.800 heated. Perhaps the most common source 
} oO to | able to do thing for vourself and for low carbon = steel. But instead of “ pera om Suck is Cae to the Coma 
i| : ‘ ; : ° ‘ ' .. famerin | OL fuel to a greater extent than is needed 
omeone else someone who e interest these temperatures we find more forging ‘ P : . : 
| Fe ‘ os : é or desired, resulting either in the discom- 
i] being done at white heat Which is; . ‘ ieee - 
i] + whee sonven 2500" | fort of the individuals or the throwing 
rrobab enre jad r. > > * . : 
| cA . , , =" P , P || : : : rs . open of doors of windows in an effort to 
I ove there 1s not onl atisfaction in doing | High speed steels for cutting tools : 
~y . P . "he reduce the temperature to a comfortable 
| ourself, but ere is the element of edu- should never be forged. It is far more peace 
| ! It, | th I ! egree. 
i} , 1: ‘onomical to turn down such tools from 
i in learning how things are done and then eee reggie Samy degns As already stated these operations are 
} bar stock if the best product is to be ob “ 
‘ ' <a - ; all automatic and moreover the clock is 
tained. There are, however, quite a large : . 
: ? kept wound automatically from the same 
And t « tisfaction and education in number of such tools being made today by | Vitor that rates the draft devi 
\ ‘ ) I LLIST ac ( Ci oror q opne;ri +S > are aevices, 
j é forging operations. A well-known steel <a a geen 
} uu often save time and money too, which at ke tokio te a ameaial All the operator is required to do after 
° ( l ~ i hg ade i co nerela * i ies “es ve . 
| t what hap] ens when you do business with the | sizes and in large quantities, where the the Gevice te serrata oo oe aap we _— 
oe , , nace supplied with fuel and otherwise in 
| flat stock is heated and twisted into the ° ane 
2 eat proper operating condition and to see that 
OSTAL IFE | proper shape and size. They are then| |) lock is runnin ubstantially tru 
| : j e cloe oe r £ sudst é f e 
| hardened and ground to the proper dimen- : é ‘ : 
hee : : : to time, and the device does the rest. 
NSURANCE | sions. The temperature for forging such 
tools is usually from 2,000 to 2,200 ~ln P os . 
= res padwg - | Generating Electricity at the Mines 
| 














to there is very little hammering done to 


square yards and are housed in four build- 


mu Want information about insurance protec- | the steel. Sahin es » . ; 
PaaS 2 . cape Ret Ria | After forging, all steels having cutting | Mss, is obtained from the Golpa mine 
be your own agent. Simply write the PostTaL ledges or bearing surfaces should be re-| Dear by and is carried to the plant by an 
d you will get particulars by return mail. The Scaiied to a temperature of from 1,400 to| ®utomatic system of cable cars. About 
icts and figures will be official, and a specimen 11.500 degrees F. and allowed to cool | 5.000 tons of coal are used daily. There 
Policy will be forwarded, so that you can see just | slowly. After this operation they must | @?e eight steam turbines, each capable of 
it the Company contracts todo. You will find [o> Gennes te coer & se 8. Eel Aer Sag Fin: aprend a es eee po 
tl direct you practically save the commissions that other j coating of decarburized iron existing in| pa me ° meses aa sn pe “ 
. : | all hot rolled steel, otherwise if this sur-| Chimneys of the power plant tower to 


col rr ir agents. You will indeed find that the PostaL [J} face is allowed to remain, it will prevent | @ height of 300 feet. The employees num- 
Lire is the Company of | hardening. | ber about 750, and are housed in pretty 
Until recently the utilization of gas for | Collages in the vicinity. The high 
e e forging has been considered too expen-| POWer transmission line from the power 
Safety Saving and Service sive in comparison with coal, coke and oil plant to Berlin ends in a suburb of the 
’ due principally to the lack of efficient gas-| C@pital, known as Rummelsburg, where 
heated furnaces. a substation is located for stepping down 
It is not « fe and not only saves money for you but its HEALTH A highly satisfactory and efficient gas-| the current to commercial voltages. 
BUREA le! tiimportant service by giving to policyholde rs the lheated forge is now obtainable, and aj The German Government, in line with 
( of ree medical examination each year, so as to detect | number are in actual operation. The | se Eger to era ere h cagtineuet 
. 1 7 . + 4 . urnace is uc easier to operate t | % SUT} ? ry, fas take 
check it; and perio ood Bulletins on Health- see Petes wets po Fiance pe | over the stock of the company. 
Lo val also sent Iree to policyholders. quires practically no attention after the ‘ . ‘ 
» cart naga irnecing ear 8 ie chteinall | Collapsible Wings for Airplanes— 
: —o Find Out What The burners band imgyles by = asad Why Not? 
Strong Postal Points automatic proportioning device, which (Continued frem page 139) 
FIRST: Standard } You Can Save gives a homogeneous mixture, and they A New York inventor, John Arthur 
, ; Re a ee ern can be adjusted to give a slightly reduc- | Weis, has recently come forward with an 
3 PosTAL bene and ing furnace atmosphere in order to mint-| ingenious contractable airplane wing, for 
SECOND: Old-is economies, call at the mize the formation of scale. | which he claims ample strength, reliabil- 
tegen Cc offices or sim- A furnace of the above type was in- | ity and convenience. In fact, a British 
THIRD dividen ply writ isay:“ Mail stalled recently in the plant of a Phila- | aircraft manufacturer has begun con- 
saran ” insurance particulars as delphia- manufacturer, and after making | struction on a machine with this type of 
FOURTH th.” In vour letter be rire the following results were oD-| 9 wing that may be folded automatically 
; { sin: sakes tained : ; ; and almost instantaneously, this inventor 
» : Coal-tired Gas-tired | pas replaced the usual rigid spars with a 





1. Your full name. 














furnace. furnace. 





ri j ‘ : ; = collapsible construction, similar to the 
. ane on Number of pieces han- well-known lazy tong telephone holder 

A . ae oe died per 9-hr. day...1,400 but provided with suitable stop locks. 
SIXTH: High me " ping well gee Fcc Overall efficiency ...... O.S4% ( | In extending the wing fully the links of 
a+ et ee ee Tw :! The increased production and superior} the lazy tong construction lie parallel to 
SEVENTH: / ou Welttie ¥ aie operating advantages were sufficient to! each other and are prevented from mov 
fs eas here ler ent offset a slightly higher fuel cost. | ing in the opposite direction by the afore 
e é - =A The great advance in the shipbuilding | mentioned stop locks. At this point the 
¢ > u because you deal direct industry during the war gave rise to} lazy tong action ceases, and the construc 
many innovations. One of the outstand-| tion becomes rigid. Since there are no 


POSTAL LIFE INSURANCE COMPANY 


Wm. R. MALONE, President 
S11 Fifth Avenue, Corner 43rd Street, New York 
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MAGAZINE 


The magic of wireless is 
calling. You can now hear 


WIRELESS 


THE MIDGET 
SLIDE RULE 


A will instantly add, subtract, multiply, 





ing features of this development was the 
substitution of gas for fuel, replacing fuel | 
oil in a number of forging operations. 
Four or five yards adopted it on an ex- 
tensive scale, and two yards used it on! 
clusively, except for a small amount of 
coke used in portable rivet heaters. 


Automatic Regulator for the Heating 
Plant 


(Continued from page 137) 


folds or pockets in the airfoil or wing 
surfaces, each section of the wing can le 
covered independently with fabric 
sheet aluminum. Provisions are made 
for having the airfoils airtight, despite 
the many sections. 

All important and vital members, sach 
as distance bars, ribs, struts, stabilizers, 
and so on, remain intact and undisturbed. 
When the spars are brought into a 
straight line, the ailerons are in position 


or 


ener 


wireless phone talk and 





c 

feceive messages from Eu- Size 4ins.. Price, with 1 nstruc-|} Which time the apparatus will auto-| to work on hinges just like those of any 

rope. All about these and tion k, $1 00. Your money if you : a “ | pi d : 
BP alike role All tone foot cataiegue | matically shift so as to reduce the force| present rigid standard types, according 


hundreds of other import- of slide rule 
Instructions in Logarithms and Trigo 


ant things of interest to the 
nometry free with every catalogue 


emateur are in the Rede | . be Gilson Slide Rule Co., Niles, Mich. 
JEWELRY WORK 


Amateur News 
LEARN WATCHWORK 3N*tRY WORK 


‘eatest and biggest wire- 
J. Ss 
A fine trade commanding a cood salary and your 


es magazine nm 
Over 100 illustrations, 56 

services alwaysin demand 
or you can start in busi- 


ig pages and over 60 
ness for yourself. At 


aticles 
BRADLEY INSTITUTE 
The greatest school fo: 


to the inventor. The pilot can expand or 
contract the wings by means of a crank 
or lever in the cockpit. If desirable, a 
very simple device in the form of a little 
ratchet drum, worm-driven, in connection 
with a handwheel and dial, enables the 
pilot to apply the necessary tension to 
the interplane bracings as soon as the 
wings are fully extended and locked. 


of the furnace at an hour before retiring 
time. Likewise the day commutator is 
adjusted so as to effective at 
about an hour prior to rising time in the 
morning, so that the rooms are becom- 
ing comfortably heated by the time the 
family are astir. 

It will thus be seen that by maintain- 
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Nothing but wireless 
One copy will convince you 
On all newsstands! 5c, $1.50 
Rr Canadaand Foreign 








00. Send for free Fatchmakers in the world. Av || ing the living rooms at a moderately low 
Formation. Rio teach Optics temperature during the night a material Accordigg to this inventor, the span of 
and Inetru . 
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saving in fuel is effected and without any (Continued on page 151) 
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Radium 
Luminous Material 


“I Want That On My 
Lighting Fixtures” 


MROPING in the dark for the UNDARK doesn t 
a light-switch or pull-chain is dark —it is UNDARK 


get 
hard on the nerves and shins, and **T want that on mine 
is out of date since electrical equip- vote of thousands when 
ment manufacturers and makers the service and learn the 
of builders’ hardware began using quality of UnparRK Manufact 
UNDARK, in hundreds of different tines 
putting it on their goods 

The Radium Luminous Materia 


Corporation is a large miner and 


Whenever Unparx is used, it 
lengthens the service to a full 24 
hours without artificial light. 

at refiner of radium-bearing ore and 

The watch, compass, or gauge ? . , 
the pioneer manufacturer of Radium 


with an UnpArxk dial can be of any , ; 
: Luminous Material in this country 


The Trade-Mark Uxpark is 5 


safeguard in securing the wonderful 


style. Unpanrk on the gasoline and 
other gauges of your motor car and 
motor boat is helpful and avoids natural service of radium Ask 
dangers. ‘This material contains emene be menue. 
real radium, the most precious min- Our sian of instruction and in 
eral in existence, and needs no ex spection encourages the application 
posure to light to maintain its of Unpark by the manufacturer 


glow. his own plant. 


Radium Luminous Material Corporation 
55 Liberty Street, New York 
Factory: Orange, N. J. Mines: Colorado and Utah 


Trade-Mark Name UNDARK Reg. Applied For 
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Showing the Job Up! 


As things stand in industry today, the production you 
get out of a machine depends on the operator's idea of 
what he ought to give. Let him see what his daily 
output should reach from his machine's record on a 


+ 


Wu 


COUNTER 








This large Set-Back Rotary Ratchet Counter 
records the output of punc h presses, metal-stamp 


; The No. !4 Ratchet 
‘| Counter above registers 
a 


one for each throw of the ing machines and others where a reciprocating 


veg, recording number of machine of movement indi ates an operation Registers one 
erations Supphed with outude stops for each throw of the lever, and sets back to zero 
which regulate the throw of the lever from any figure by turning knob once round 
end heving return spring action whict Provided with from four to ten figure-wheels, as 
a - at a hog h required. Price with four figures, as illustrated, 
sdiustable, allowing the counter to be $10.50. (List.) Equipped with lock and keys to 
eed at eny ang! Price, $2.25 


prevent tampering with the record, $2.00 extra. 


Cul han tse 


Whatever purpose you want a counter for, there's a 

Veeder just suitable. New illustrated booklet shows 

styles and sizes for every machine. Send for copy. 

Th V d Meg Es 18 Sargeant St. 
1e eeder g. O., Hartford, Conn. 


























Spur-Geared Chain Block 


Yale Steel Suspension Parts 


From “‘Hook-to-Hook-a-line-of-Steel”’ a feature of the 
Yale Spur-Geared Chain Block 


{ tal importance in the selection of a chain block 
ind any block 1 ifer with them 


Hook and Crosshead. Both are 


Steel Safety 
Samak } 1 ro 


esigned to Vive an 


Steel Suspension Plates connect upper hook and 





7 ea earings supporting the load, thereby 
tings in tl important part 
Steel Load Sheave of accurate construction with 


ibrication to bearings. 

Steel Driving Pinion—a one-piece forging of spe- 
to resist extraordinary twisting and bending. 

Pin from 


ion—a one-piece gear cut 
e-bushed bearing 


) 2: Steel Gear and 
~ ha tee] A ith hry 
it “we 


Steel Load Chain—die formed, electrically welded; 


and lengthen its 


" eated toughen 


“™ Steel Safety Hook, Crosshead and Yoke. 


Make Hoisting Safe 
19D catalogue shows you many ways to save money and in- 
\ plant by using Yale Chain Blocks and Electric 
H ts. Let us send you your copy 
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equipment use a Yale Master-Key System 


Towne Mfg. Co. 


New York 


The Yale & 
Ma 


9 East 40th Street 


rs of the Yale 

















Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Etc. 











Recently Patented Inventions 








Pertaining to Aeronautics 

AE ROPLANI W. DP. Berusov, Tampa, Fla 
Chis invention has for its object to provide 
in an acroplane of any character means for 
preventing the machine from rocking and skid- 
ding, also means for preventing banking and 
skidding and means for preventing nose dives 
to bring the machine back to a normal stage 


Electrical Devices 


INCANDESCENT ELECTRIC LIGHT.—M. 


(. CAUGHREAN, Ketchikan, Territory of Alaska 
rhe object of the invention is to provide an 
electric light globe having a reflector whereby 
ertain rays of light, which would ordinarily | 


diverge, are reflected toward the main para 








A SECTION THROUGH AN 
LIGHT FITTED WITH THE INVENTION 


AL TOMOBILE 


bolic reflector from which they are again 
reflected in a direction more nearly parallel 
to the axis of the main reflector thereby con 
densing th light rhe invention specially 
relates to searchlights, spot lights, and head 


| lights for automobiles 


Of Interest to Farmers 
ATTACHMENT FOR HEADERS.—S. 8. and 
E. F. THOMAS, 
has for its object to provide an attachment for 


Pampa, Texas The invention 


converting a horse drawn header into a 
motor header rhe motor is controlled from 
the platform by means of flexible members 
which are connected with the controls of the 
motor, and which pass over pulleys on the 
auxiliary frame to the platform, and to suita 
ble controlling levers In attaching the at 
tachment to a header, the only changes re 


quired are the addition of the gear wheels 


Of General Interest 

rROWEL.—W. I. Hane, 143 E. 39th St., 
New York, N. Y rhis invention relates to a 
trowel for the use of gardeners, florists and 
other persons; its object is to provide a trowel 
arranged to permit the user to readily pul 
verize the earth and loosen the roots of 
weeds, for which purpose part of one side is 
provided with teeth, triangular in shape. An 
other object is to provide a trowel which is 
exceedingly strong and capable of withstand- 
ing rough usage 

BUTTON M. Wiener, c/o Dubbie Button 
Works, 12 W. 21st St., New York, N. Y. The 
invention particularly refers to buttons such 
as are commonly used for fur coats, overcoats, 
cloaks or the like Among the objects is to 
provide a composite button of a _ superior 
strength and durability, and that may be 
made at a low cost. A special feature of this 
form of button is the fact that by virtue of 
the means for interlocking the back and face 
disks, the facing disk may consist of stock 
of much less caliber than is ordinarily used. 

SHAVING-CUP. 8S. L. Harwoop, Union- 
town, Ala. The general object of the inven- 
tion is to provide a shaving-cup adapted to 


| accommodate an insertible cartridge contain- 


ing shaving cream and with a fountain thereon 


| together with a valve means for discharge 


of the desired quantities of cream into the 
fountain The arrangement leaves a clear 
opening when the valve is raised but there 


| is not presented such an opening as would be 
| clogged by the-hardening of the cream. 


ADJUSTABLY-ENGAGING SUPPORT.—C. 
E. Luorp, 216 W. Romana St., Pensagola, Fla. 
The invention relates generally to adjustably- 
engaging supports capable of use either as 
ironing tables, cot beds and the like, and 
particularly to an arrangement of that nature 
including a frame and a body member swing- 
ingly disposed in the frame, these’parts being 
flexibly connected to one another in such 
manner as to present relatively ‘opposing por- 





HEAD- | 


tions acting as a clamp to engage sections of 
a table, 

POWDER PUFF L. R. Rose, 817 Chape! 
St.. New Haven, Conn. This invention relates 
to powder puffs and more particularly to an 
article of this kind having a surface penetrable 


automobile running board or the like 


by the powder, and a filling device for the con 
tainer, constituting a handle for the manipu 
lation of the article An object is to pro 
vide a simple and durable powder puff, which 
s compact in form but can contain a consid 
rable quantity of powder, which in use will 
not escape to the fingers of the user 

BELT BUCKLE.—®, Se.vie, 705 Locust St., 
St. Louis, Mo The prime object of this in 
vention is to provide a device in which the 


tang of the buckle may be readily engaged 
with or disengaged from the free end of the 
belt A further object is to provide a device 


in which the greater the strain imparted to the 
tang of the buckle, the tighter it engages the 
free end of the belt 

DISINFECTING GARBAGE-CAN COVERS 

J. G. Seraruine, 507 W. 184th St.. New 
York, N. ¥ This invention has to deal more 
particularly with a 
ranged in the cover of the receptacle whereby 


disinfecting means ar 


the latter can be kept in a sanitary condi 
tion A more specific object is the provision 
of a liquid container incorporated in the cover 
of the can, having a valve-controlled means 
for permitting the disinfectant to be sprayed 
into the garbage 

BASKET AND PACKAGE.—H. E. 

o Superior Box and Novelty Co., 


Brock, 
Hancock, 
Mich. The object of this invention is to pro 
vide a crate or basket composed of wooden 
slats, joined together by metal wires, wherein 
the structure of the crate or basket may be 
quickly built up and will be held firmly in 
place by the wires. Since no staples are used 
there is no danger of splitting the slats and 
very thin slats may be used 

DRAIN TABLE.—D. F. Lovpox, 109 W 
l02nd St., New York, N. Y¥. The object of 
the invention is to provide a drain table ar- 
ranged to permit the plumber to properly fit 





VIEW OF THE DRAIN TABLE ARRANGED AS COVER 

FOR A WASH TUB 
the drain in position on a wash tub with the 
spout in proper engagement with the sink. 
Another object is to provide a drain table 
which is strong and durable and not liable 
to warp or lose its shape by the weight of 
table-ware, cooking utensils and like articles 
placed upon it. 

TOBACCO STICK.—G. T. SuLuivayn, 109 W 
Blont St., Kingston, N. C. Among the ob 
jects of the invention is to provide a tobaco 
stick of a simple construction thereby enab 
ling the consequently expeditious fastening 
of the tobacco leaves in place in the stick, the 
construction being such that the leaves will 
be retained under all circumstances through 
the final curing stage. 


METHOD AND APPARATUS FOR PRO 
DUCING STROBOSCOPIC EFFECT.—L. E. 
Dopp, 4048 Mifflin St., Pittsburgh, Pa. The 
invention relates to means for producing stro 
boscopic effect, such, for instance, as is re- 
quired in an alternating current frequency 
meter or in a tonoscope for indicating the 
absolute pitch (vibrations per second) of a 
sounded tone, whether sounded by a voice or 
by any instrument capable of emitting musical! 
This invention is more fully described 
in the ScrenTIFIC AMERICAN of Novy. 4, 1916, 
in an article entitled “Letting the Eye Train 
the Voice.” 
|} PHOTOGRAPHIC RECORDER. — W. C. 
} Duryea, Princeton, N. J. Among the objects 
jof the invention is to provide a photographic 
recorder having among others the following 
functions: First, for use as a recording chro 
nograph, to record or register the movement 
of an oscillograph, a moving coil galvanometer 
or string galvanometer, for use in the examina- 
ition or study of pulsations of the heart 


notes. 
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cardiograph, and also for recording telegraphic, 


LEG A % BMOTIC BS a through the instrumentality of an _ electro-} 
It! Metts 


cable or ‘wireless message, signals or the like. 


Pp AT E. N T S REGULATING DEVICE FOR THE FLOW 
OF LIQUID IN ORDNANCE BUFFERS.—E. 


RIMAILHO, Paris, France, The object of the 


[ YOU HAVE AN INVENTION invention is to accurately regulate the flow 
which you wish to patent you can of the liquid in an ordnance buffer according 
write fully and freely to Munn & to the angular displacements imparted to the 
Co. lor advic e in regard to the best gun by automatically varying the area of the 
way of obtaining protection. Please flow-orifice, Said device is equally adapted 
send sketches or a model of your in- i 


to be applied to a hydraulic buffer or to a 





vention and a description of the hydropneumatic buffer, in which the liquid ‘Not the name of a thing, but the mark of a service” 
levice, explaining its operation. at rest is under pressure or not. 
All communications are strictly con- WHEELED GUN-CARRIAGE.—E, RiMain 
fidential. Our vast practice, extend- Ho, Paris, France. ‘The invention relates to 
ing over a period of seventy years, a wheeled gun carriage comprising an axle 
enables us in many cases to advise wheel member, an arched trail frame, trail 
in regard to patentability without beams, a ball and socket joint coupling the 
iny expense to the client. Our Hand- axle wheel member to the trail frame, one of 
Book on Patents is sent free on re- | the said trail beams being rigidly connected 
quest. This explains our methods, to the trail frame, means connecting pivot- 
terms, etc., in regard to Patents, ally the other trail beam to the arched mein 
Trade Marks, Foreign Patents, etc. ber so that the beam may be folded against 
SCIENTIFIC AMERICAN the first named beam, and means for connect- 
= contains Patent Office Notes. Decisions of ing the two beams in folded position 
interest to investors and particulars of re- LENS HOLDERS FOR EYEGLASS MOUNT 
= CD CRETE INGS.—O. Y. Lapp, 5 White St., Danbury, 
= MUNN & Co., oF PAvENTS |Conn. ‘This invention relates more particu 
= 626 Woolworth Bidg. Street, larly to the lens holding means of rimless 


iB-» 
NEW YORK ana WASHINGTON: D D.C. eye glasses, in which pivoted levers are 
801 Tower Bidg., CHICAGO, ILL. 
Hobart Bldg., SAN FRANCISCO, CAL. 


UU. rather than a weakening of the lenses 


mounted upon the bridge piece and the lenses, 
may be made rigid, and a reinforcement for, 








hi 4 hid 4 Ua Te 
Annual d Subscription Rates CURTAIN HANGER.—W. AnpDrReEss and 
Scientific American Publications Cc. F. Neumann, 19 Nickle St., Corona, L. L., 
Scientific American (established 1845) one N. Y. Among the principal objects of the in- 
TTR OTE Cee Tree $5.00 vention are to dispose the window shades known 
Scientific American Monthly (established " in the trade as “cloud shades”’ in parallel elevated 
FF YS Pre reererre $4.50 


Postage prepaid in United States and ‘posses- 
sions, Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 

ditional. 





Canadian Postage 
Selentific American 7ic per year additional. 
Scientific American Monthly 3tc per year addi- 
tional. 

"he combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application 
Remit by postal or express money order, bank 
draft or check 
Cl ae | a SO pein vt 
assified Advertisement 

Advertining tm this colunen fs 8146 & ne positions without changing the initial arrange- 
No less than four nor more than 12 lines |ment of the folds, to perfectly arrange the folds 
accepted. Count seven words to the line. Al! | by distributing the supporting strain of the folded 
orders must be accompanied by a remittance. | portions, and to simplify the construction ands 


AGENTS WANTED : facilit me the handling of shades of the character Headlight dependability comes only when 


NTS— $10-$100 weekly; free samples; gold sign 





Dependability or Doubt— 
Which do you put in? 


AN ELEVATION SHOWING THE INSIDE OF A 
WINDOW, WITH SHADE PARTLY RAISED 








AG : 
entioned. 
letter mentioned 


; anyoue can put on store windows; liberal offer D4 ¢ Wi 
to ‘reneral a. its. Metallic Letter Co., 431X N. Clark Hardware and Tools the lamp bulb itself 1S dependable. ith 
i... — SAFBPTY-LOCK FOR DETECTING THE VI . 
BUSINESS OPPORTUNITIES TION OF CONTAINERS.—S. A. Garcy MAZ m - Safety 
SUBSTANTIAL Manufacturing Corporation wants | Cesk I oo of , na PAIN awe + a = a the DA La P, sun like fe on 
capable men to establish branch and manage salesmen. | Box 333, Guadalajara, Mexico. In this in x 
$309 to $1500 necessary Will allow expenses to Balti-| yention the lock consists of two sheet metal 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md 








° ° 1; 

| sections, one of which may be attached to the night roads 1S assured through the reil- 
' | body of a box and the ther to the cover, the are - ‘ * 

rWo drafisinen wanted also one checker for toot de- | said sections interlocking when pressed. to ability which MAZDA Service has put into 


sign department. Inquire Employment Bureau, New| gether to prevent entrance to the box with 
Departure Mfg. Co., Bristol, Conn. : 


emrennne Wh aaemiian |< sa. actectances ic cach thak cee tach comet every lamp marked MAZDA. Be sure the 


_— a s » arrangeme s such that the lock must 
COMPLETED in 1 day. Any capitalization, least cost is the arrangement i . - ad 





| be destroyed or torn from the container to 








greatest advantages. Transact business auywhere ° 
i. sa" tee ae ree Stoddard Incorporating | gain access to the interior thereof. lamps on your Car are marked MAZDA. 
0,8 oer " 
KEY DUPLICATING MACHINES GATE-VALVE DISK.—0O, L. Wurremay, 

DUPLICATE keys for ile and similar locks | Coxsackie, N. Y. The invention relates more 
made in one minute with Hi: urrison Key Filing Machine. particularly to the cdosing mechanism of 
No misfits Thousands in use. Sent prepaid, $5.00. | a8 " . . . 

Money returned if n t satisfactory Harrison & Co gate valves. An object of the invention is to 


: A i adema / Service is centered 
& New Street, New Y« feat provide adequate means for raising and low MazDAa to the tr *k of a MAZDA Service is centers 


world-wide service to certainlamp the Research Laboratories of the 





WANTED ering gate sections into the valve seat within 
INSTRUMENTMAKER (precision) wanted for the| the valve casing in order to close the valv manufacturers. Its purpose is to General Electric Company at 
Panama Canal.—$1.05 ¢ hour Must have cor lete fur .r Lag reside j for : if . T 
Sporeniiceship with ot least three Seana cauitiee tas | pa A further object resides in a form collect and select scientific and Schenectady, N. Y. The mark 
general precision instrument work, such as levels, tran-| Of carrier for supporting the gate sections, practical information concerning MAZDA can appear only 
od tan ee S, etc. Sane yy or | the arrangement is simple in construction and F dd 1 ‘ : aPI ¥ 
citizen (final papers) under 50 years of age, in goo " * " ) »>nts > P : whic 2 2 z r 
health Free steamship transportation from New York | unlikely to get out of order. progress an inate suaneateien the lamps which meet the standards 
or New Orleans, wag s beginuing date of sailing. Write WORK CLAMP.—A. C. TRevTHARDT. Georg: art of incandescent lamp manu- of MAZDA Service. It is thus 
“Chief of Office, The } Canal, Washington, D.( : ™ 
e ice, 1e nama Canal, as gton, a 7m rie . ® ‘ . , . ® : : . az P 
- _ . _—__ | town, Texas. The invention particularly relates facturing and to distribute this an assurance of quality. This 
iTE rork iolding : aratus r i gs ; i i I 
rwo first el atest te Sretcbbeceieioates = +" z ms cng soya ° : a red wong information to the companies en- trademark is the property of the 
5 wert » Hrst-Class Mac sts. | used for the purpose of holding machine parts : 
Inquire Employment Bureau, New Departure Mfg. Co., ae gee eg bn Bem ag nag lige» >t tled rot titled to receive this service. General Electric Company. 
Bristol, Conn during repair. An object is to provide work r 


WANTED 
THE exclusive manufacturing rights of some ma- 


| 
| 
Ft ai 
| _ . 
chine, device, or article in the metal line patented or | alt ~~ — 
otherwise, by one of the most completely e 1 eat > — 
M. F.—| é! 
| * J 
= | 





ma ufacturing plauts in Indiana Address W. $ CK > 
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= 
P. O. Box No, 263, Bedford, Indi»na. 7=+ = “a 
a fy 











om & 
Give us only your ide ‘ ’ f > 
INVENTORS ‘ievevsn tneyioWelste: experts Das a 
in modal ande xpe rimental work Pa es 
and developing inventions Designing and building | va 
special labor saving machinery a specialty. | , aM = . . 
Elk Mfg. Co., , 1926 Broadway, | New r York PLAN REVIEW OF THE DEVICE 
or clamp tongs which may be installed in 
- Tirta We highest cash > , 
CASH FOR PLATINUM nt hy «platinum, some fixed position and used for the purpose 
gold crowns, bridges, silver and diamonds. Cash by re-| of holding metal parts to be welded, brazed 
. i 


turn mail. Packages held 4 to 15 days for your approval 
of our offer Returned at our expense if offer is refused. | : 7 . : 
U. S. SMELTING WORKS, Dept. 65, Chicago, Ill provide adjustable tong legs upon which are 

. 8. o . . , J bees 
; mounted universally swivelled clamps _ 

mail false teeth, old and . 

For Spot Cash hegheniaweiry, dlasscnde. CLAMP.—4J. D. Bennett, Route 1, Conncaut, 
Watches, old gold, silver, platinum, War Bonds or | Ohio. The object of this invention is to pro 
Stamps—anything valuable Cash by return miuil. 


Goods returned in 10 days if you're not satisfied. 
Ohio Smelting & Refining Co., 234 Lennox Bldg., Cleveland, 0. | transmission bands of a plenetary transmission 


or otherwise repaired A further object is to 





| vide a clamp especially adapted for holding the 











Keep Young while 
Growing Old 


FOUTH is often a matter of 
nerves rather than of years. 
tou see that proven almost 
every day—this man of thirty 
wrecked and old 


time—that man, 


with nerves 


his 


bye fore 


ixty but bright-eyed sprightly 


he kept his nerves 
{i is in this care of the nerves 
that Sanatogen is of real 
aervice For to the hungry 
nerves, i ipoverished by over- 
rafts, Sanatogen brings just 
» foods they must have for 
speedy restoration to health— 
pure albumen and organic 
~ sphorus in easily taken-up 
orm 
And by its kindly tonic action San- 
helps bring back the ease 
the restful slumber of 


ator 
of di on 
youth 
If the enthusiastic letters of thou- 
sands of physieians and the grate- 
ful praise of people everywhere mean 
anything you surely will not delay 
giving Sapatoges its opportunity to 
help you 
Sanatogen is scld by good drug- 
gists everywhere, in three sizes, from 
$1.20 up 
Grand Prize 
International Congress of Medicine 
Lendon, 1913 


Write for interesting free booklet to 


THE BAUER CHEMICALCO. Inc. 
115 West 16th St.. New York City 


Col. Henry Watterson, the 
noted editor, writes: “I do not 
believe I could have recovered 
my vitality, as | have done, 
without Sanatogen operating 
equally upon the digestive or- 
gans and nerve centers.” 








San atoge 


SCIENTIFIC AMERICAN 


nN 


Endorsed by Physician's the World Over . 


















amy Army Auction Bargains 
Tents $4.25 up| C. W. revolvers $2.65 up 
Saddies 4.65 up| Army aversacks .15 up 
Usitorms 1 SO up| Knapsacks -75 wp 
Teamharnets 26.85, Army Gum slings .30 up 
Spring. Re 30 single shot rifle for model 
1906 cartridges, 87.77 Ball cart. $3.50 per 100 
ae 16 sores Army Geods. Large illustrated cycio 
pedia reference catalog—428 pages issue 

Hew Cireuter 10 cents 


m. cal 
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duty, for a hard pull 
for a 


berg Carburetor unfailingly meets the situa- 


tion and meets it in way. Inc 


powe 


most economica 


reduces umpt betters engin 


nder the worst or the best of conditions 


f terature. State name, year a 
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STROMBERG 
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MOTOR 
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DEVICES CoO. 


28TH Oerr. 216 10, uno 


Now 





JHEN your car is called on for heavy 
for a quick start 
stiff burst of speed, the New Strom- 


reascs 


- efh- 


d model 


Our Sundry 
Motors $1.3 









Export Dept. 


467, 


offers Needles 
$14.75 each 





erthousand, 
Tone-Arms and Re- 
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LUCKY 13 PHONOGRAPH COMPANY 


EK. b2th Street, \. ¥., U. 


s. 


of 


produc 16 per set 

to w s, Needles, Sapphire 

and Va al reas le prices 

Write for r 84-page catalogue, the only one of its 
kind in Ame “, Hlustrating 33 different st 
Talking Machines and over 600 different 

“reg Ve 


Ss 





STROMBERG Does it! 


CARBURETOR 








| COXON, 
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during assembly, wherein the clamp is so ar 
ranged that the pressure on the band will | 
qualized during the assembling 


Heating and Lighting 


TANK HEATER W. TINKER, Anamoose, 
N. D rhe invention has for its object the 
provision of a device of the character speci 
inl for use in preventing the freezing of 
water in tanks, which may be partly sub 
merged in the water in the tank and which 
will burn while so submerged, and which 
While so submerged may be fed with fuel 


Machines and Mechanical Devices 
RADIAL-ARM. DRILLING 
England. The 
provide means 


Birmingham, object of 
actuat 
the 
drill 
raised or 

the 
connected 


the invention is to for 
the ocking 
clutch of mechanism of 
the 


invention 


and also 


radial arm 


arm mechanism 


the 


ing 


machines 
rhe 


oft a 


whereby arm is 


Ing 


lowered comprises em 
shaft 


mechanism and the clutch. 


hand-operated 
locking 
PULLEY <u 
Mich 
provide 


pulley 


ployment 
to both the 

LAXOSE 
stock St., 
object to 
with the 


during 


Ruopes, 300 Com-, 
The invention 
mechanism in 
for 
running of 
longitudinally 
and a bent 
radially, 


()wosso, has 


for its con 
loose 


the 
has a 


nection 
the 
The 


passage in 


same the 
bushing 
leads 


pulley 


tube 
when the 
the lubricant is thrown 
by centrifugal the end of tube 
moving in the lubricant as the pulley rotates. 


VALVE WwW. E, 


its wall, 


from this 


passage 
is rotated, 
bent 


force, 


Nestor, Box 607, Waynes- 


| burg, Pa. The special object of the invention 
is to provide a valve designed for the inlet 
or discharge valves of gas or air compressors 


| prov ided 


| show 


| other objects in a 


wherein the valve is a plate normally spring 
pressed into closed position, and adapted to 
open under pressure, and wherein means is | 


the extent 
tension of the spring. 
DEVICE.—E. A. 


regulating 
the 
DISPLAY 
Ave., 
invention is to 


for 
of the valve and 

MECHANICAL 
DIETERICH, 910 Caldwell 
The object of the 
mechanical display device designed for use in 
windows, Christmas toy struc 
and the like, and arranged to dsiplay 
merchandise, Christmas lights or candles or 
very attractive manner by 
causing such objects to travel along a prede- 


provide a 


trees, 
tures 


scribed endless course. 

REPAMER FOR OIL AND GAS-BEARING 
SAND.—A,. Orro, 209 Scarrett Bldg., Kansas 
City, Mo rhe invention relates to reaming 


devices for oil wells, and has for its object to 
provide a construction which will quickly, sub 


| stantially and evenly remove the sand and 


Cleartone Phonographs 


$4.00 to $200.00 Retail 


Dept 


- 





deposit thereon adjacent the bore of the oil 
well with a minimum effort: the reaming 
members are spread and maintained in 

spread condition by the action of steam, gas, 


or compressed air, whereby they may accom- 


modate themselves to the particular shape of 
the sand being reamed. 


Medical Devices 
FORCEPS.—E,. Ovetit, Central City, Neb 
The object of the invention is to provide an 
adapted for the 
obstetrical 


instrument especially use of 


ve terinary surgeons as 


wherein a series of blades is provided, mounted 


to move toward and from each other, but 





A PLAN VIEW F rut FORCEPS 
without touching at their edges, and flexi 
ble means in connection with the blades for 
gripping the object to be removed, the flexible 
means wing controlled to grip in co 
operation with the closing movements of the 
blades. 
Musical Devices 

VIOLIN BREAST-REST.—W. H. Hammack, 
Hagerstown, Md An object of the invention 
is to provide a breat-rest for violins, capable 
of being clamped at any desired place on the 
right bout of a violin and including an ad 
justable padded rest piece for bearing on the 


breast of the performer, thus affording a sup 
port between it and the chin of the performer. 


Pertaining to Recreation 


TOY E E ALLSTATTER, 154 Progress 
Ave., Hamilton, Ohio. The invention relates 
to toys and has for its object to provide a 
toy of the motion type, wherein the represen- 
tation of a figure is provided, suitably mount 
ed wpon a base and connected with means for 
causing the figure to dance a jig upon the 


support To the figure to dance it is 


only necessary to vibrate a lever. 


cause 


re 


MACHINE.—F. | 


lubricating | 

i 
pulley. 
extending | 


outward | 


of opening | 


Bronx, N. Y./| 


forceps, | 


February 7, 1¥20 
' AQUATIC TOY W. EE. Lawson, Union 
Bidg.,. Newark, N. J. The object of the in 
vention is to provide ap aquatic toy more 


especially designed to simulate a marine ves 


and arranged to be 


water, to be 


sel such as a submarine, 


submerged in a moved 
the body of 


and 


body of 
water and caused to 
travel along the 
Another 


torpedoes, 


rise 


| 
| 
| 
| 
| 
| 
| 


along in 
| to the 
| ths will of the operator 
toy 


surface same at 
object is 
toy guts 


automatically fire 


weapons, 


| to 
or similar 


Pertaining to Vehicles 
| MOTOR ASSEMBLING AND 
| STAND.—W. G. Harper, Cariisle, 

for its object to provide a 
may be for adjusting the 
the crank shaft by 


TDSTING 
Ky. The 
invention has 
which 
bearings of a 


stand used 


motor to 





VIEW OF 


THE STAND 


A PERSPECTIVE 
and for loosen 
|} ing the bearings by turning the same with a 
| motor after they have been “burned in,” 
termed “running in,” and for assembling and 
| testing the motor. 
PUNCTURE-PRBPVENTING MATDRIAL 
FOR TIREPS.—T. V. EpMuNpbs, O'Hanlon Bidg., 


| heating, termed “burning in,” 


| Winston Salem, N. C. The invention relates 
| particularly to a composite materia] to ren 
| der automobile and other pneumatic tires 


| practically puncture-proof, without giving rise 
| to other and even more serious objections, such 
as overheating and undue wear and deteriora 
tion. More specifically the inventor proposes 
the use of metallic matted, 
| compressed, with graphite, and either with or 
| without layers of for head 
insulation. 

| TIRE-BUILDING 


wool, woven or 


opposite asbestos 


CORE AND CHUCK.—I 


and B. De Marria, Garfield, N. J. The in 
vention relates to a tire building core and 
chuck of that type embodying a collapsibl 


core and it has for its object to facilitate tle 
stripping or removal of the tire shoe from the 
core and provides means whereby the support 
ing chuck may be adapted for use with cores 
varying in external diameter. A further ob 
ject is to so construct the core that the move 
ment of the sections will be substantially free 
|} of interference with each other. 

| COOLER FOR INTERNAL-COMBUSTION 
ENGINE RADIATORS.—S. Barucu, 133 Mer 
| cer St., New York, N. Y. ‘The invention for its 
object to provide a cooler for internal-combus 
radiators, with which is combined 





tion-engine 


a water level indicator for the radiator, When 
the vapor is condensed it will flow through 
perforations in the lower part of the cooler 


tube back to the radiator; the water is below 
a predetermined level, the lowering of a ball 
will indicate the fact to the driver of the ca: 
|} WAGON-COUPLING.—R. G. Crum, Virginia. 
Ill. The invention has for its object to pre 
| vide a simple inexpensive, easily applied dk 
for connecting draft apparatus, as for in 
stance, a tractor to the tongue of a wago 
The invention consists of an wpper and olw: 
sections, the sections being formed from she+ 
metal of suitable weight; they are curved 
transversely to fit the peripheral surface of 
of a vehicle. 

RADIUS BRACE.—S. C 
La This invention relates to what is com 
monly known as a radius-rod brace, the ob 
ject being to provide a brace for the conven 
tional radius rod which shall strengthen the 
same, the application of such brace to the rod 
| not necessitating construction 
in the conventional arrangemet of parts; the 
device may be quickly applied or detached 
from a position between the front axle 
| the inner ends of the radius rod. 


| vice 


the tongue 


WALLAcE, Ruston. 





any change of 


and 





We wish to call attention to the tact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work 
| Our staff is composed of mechanical, electrical and 
chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter 
involved, or of the specialized, technical or scien- 
| tific knowledge required therefor. 
| We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 
| the United States 

MUNN & CO., Patent Attorneys 
233 Broadway. New York, N. Y. 
Branch Offices: 625 F Street, Washington, D. C. 
| 801 Tower Bldg., Chicago, Ill 
Hebart Bidg., San Francisco 
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Rider Agents Wanted 


erywhere to ride 

Et the new Ranger comcterts 
compietel equipped with ee 
light and horn, carrier, stand, 1 
ank, coaster-br: " mud guards 
and anti-skid tires. © of 44 
styles, colors and sizes in 
the “Ranger” line of bicycles, 
EASY PAYMENTS if dost’ at | 
a smal) advance over our Spec- 
jal Factory-to-Rider cash prices. 
DELI vanes oo op approval 

0 DAY 
T1t E S Lamps, Wheels, 
T 1 R Sane es, and gests 
es—hal: 

for AO vi peo Money but Spey exactly whet 









you a De not buy an ed get our prices, 


d the big FREE ‘ 
an = & E> CYCLE COMPANY 


M EA Dp Dept. $.175 Chicago “\ 


—— You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or a for70- yore Stam. 
mering and Stuttering, “Its ” It tells how I 
cured myseif after - Re sy 20 years. 









Benjamin N. Bogue, 18 Bogue Building, Indianapolis 





For superior rust-resistance 
use Keystone Copper Steel 


S | Black and Galvanized 


Also Corrugated Sheets, APOLLO Formed Roofingand Sid- 
ing Products; C by emery ‘ank and Flume Stock; Stove and 
Range Sheets, Special! Sheets for Stamping, 

Deep Drawing Sheets, Automobile Sheets, 

K E Eletrical Sheets, Tin and Terne Plates, etc. 
We manufacture Sheet and Tin Mill pro- 

a, e ducts of every description and for every 
PER Ste’ known purpose. Write for full information. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 


AAD 
Send for Drill Catalogue 
_W. F. & Jno. Barnes Co. \ want 
‘ Established 1872 
1999 ) Ruby Street 


We will “Make It 


ae Of 


finished 
Waterbury, Conn. 


GEARS 
All Kinds Small 


The most accurate made and prices 
reasonable. We carry a complete 


metal an 


Waterbury Button Co, : 








line of gears in stock for immedi- 
ate shipment. Can also quote on 
special gears of all kinds. Send us 
your inquiries. 


Write for Catalogue 
CHICAGO STOCK GEAR WORKS 


20 Souh Walls Sueet_ Chic 
INS YDE TVYRES 
























--genuine inner armor for auto Double mileage; 
prevent punctures and ~< comeanealh Easily applied 
without tools. wanted. Detsils 





| American Accessories Company Dept. 229 Cincinnati, Ohie 
SOUTH BEND LATHES 


Buta blished in 1906 





Over 21,000 Senth Bend Lathes in use 
For the Machine 
and Repair Shop 

LOW IN PRICE 
18 in, to 24 in, swing 
Straight or Gap Beds 

Send for free entaten qiv- 

ing prices on entire line 

South Bend Lathe Works 

421 Madison St., 

South Bend, Ind, 
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UNISOL. BOILER PRESERVER] 


(Formerly Solvine Mfg. C: 
Warranted without reserve, to i, boiler scale, 
prevent pitting and scale formation. 

Pamphlet on request. Money back 


UNISOL MFG. CO. Jersey City, N. J. 


(qs Corliss Engines, Brewers 


and Bottlers’ Machinery 


The VILTER — co. 
899 Clinton Street k Wis. 


rar pranen 
plane, piano, pipe- 
organ, flat, hoops 
bale-ties, tacks. 
nails. barbed wire 
d concrete re-infore, - 
springs 
ATR — > zona wi - i and vail 
Illustrated Books Describing Uses, s. FREE 


American Steel & Wire Co.” "*ticice**" 































Rockford, Illinois 
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Collapsible Wings for Airplanes— 
Why Not? 
(Continued from page 146) 
a 60-foot machine can be reduced by the 
contraction of the wings to about 8 feet. 
The extra weight on a two-seater 110- 
horse-power biplane is about 100 pounds, 
consequently the loss in velocity is hardly 
more than 2 or 3 per cent. When the 
wings are fully contracted the outlines of 
the machine resemble somewhat those 
of a grasshopper. All in all, the construc- 
tion is most ingenious, but one must hes- 
itate to pass on the practicability of 
this construction until it has undergone 
actual application to full-sized airplanes. 


Unit Oxygen-Hydrogen Generator 
(Continued from page 140) 
pacity sought. The generator is a thin 
rectangular box to which are bolted two 
cast-iron side plates or electrodes. The 
cavity thus formed is divided between the 
electrodes by a diaphragm of asbestos 
fabric, clamped directly by metal and not 
depending on either rubber or cement 
of any kind. This forms two chambers. 
In the upper part of the cast-iron frame 
are reservoirs for the electrolyte, from 
which it is fed to the two sides of the 


diaphragm. The two gas chambers which 
permit the separation of the gas from 


the moisture and electrolyte are also lo- 
cated in the upper part of the frame of 
the cell, and serve as gas traps and gas 
off-takes, as well as an automatic pres- 
sure-controlling device. At the bottom of 
this frame are the communicating pas- 
sage ways which permit the equalization 
of densities in the electrolyte. Each cell 
is permanently secured to an eyebolt, fa- 
cilitating the handling of the cell and 
shifting it from place to place. With 
each installation there is used a special 
plug valve or draining device which per- 
mits the electrolyte to be drained from 
the cell when desired, eliminating the 
inconveniences of the ordinary valves 
which are sometimes used in draining 
caustic liquids. 

The diaphragm is a specially prepared 
asbestos fabric with a thickness and a 
texture, which have been worked out by 
long experiences. While it is sufficiently 
porous to permit saturation by the elec- 


trolyte and thus minimize electrical re- 
sistance, it prevents the passing of gas 


from one side to the other. The entire 
absence of any scale or solid matter in 
the solution prevents the clogging of the 
pores of the fabric. The edges of the 
diaphragm, all around, are held between 
a flange projecting inward from the 


| frame, and a metal clamping rim bolted 


to this flange. An absolutely gas-tight 
joint is thus secured without any pack- 
ing or gaskets of any description.—F. C. 
Perkins. 


Training Men for Foreign Fieids 

HE survey of export trade planned by 

the National Committee of Fifteen 
on Education aad Preparation is among 
the most important moves being made by 
the United States for the expansion of 
our foreign commerce after the war. Dr. 
E. L. Swiggett, expert in the Bureau of 
Commercial Education, is responsible for 
In coéperation with the Bureau 
of Foreign and Domestic Commerce and 
the Association of Urban Universities the 
situation in fifteen principal cities of the 
United States will be surveyed, and it is 
likely that the movement will eventually 
become national in scope, 

Questionnaires will be sent to manufac- 
turers, banking and credit houses, export 
commission firms, and others in order to 
ascertain the volume and the character of 
our export business, the number of per- 
sons engaged, and the kinds of services 
rendered. The extent to which local 
schools and colleges can train efficiently 
for foreign trade will be investigated. 
The information obtained will pe used as 
the basis for a course of study that, it is 
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NewShaving Comfort 


Harsh Methods Done Away With 
Try This New and Better Way 


“Well lathered is half shaved’’—an old saying, and true. But 
well lathered does not mean much hot water and harsh rubbing 
in. Those old methods open the pores, make the skin tender. 
Here is a better way. A Free Trial Tube will convince you. 


F you knew of a way to make 

your daily shave _ easier, 

quicker,more comfortable you 
would use it. There is such a way. 
Shavaid provides it. A Free Trial 
Tube will enable you to prove it 
to your own satisfaction. 


And as you shave, note how the 
blade “takes hold” without pulli- 
ing. That is because the beard is 
thoroughly softened, prepared as 
it should be. 

No need of lotions or creams 
after a Shavaid shave. No injury 


Perfected after many tests and has been done to the tender skin. 














experiments, this scientific prep- There is no need for medica- 
aration accomplishes instantly ments. On the contrary, your 
what the old skin is smoother, 
methods failed to firmer, healthier, | 
do. One applica- . from Shavaid’s 
tion softens the S h aval d healing influence. 
fectly. It Me tho shav 
—_ pertectl) d Softens the beard instantly : Men Me “Sy shave 
soothes a tender —apply to dry face before ciose find 5 avaid 
skin. the lather. wonderful. The 
Saves time and trouble burning, stinging 
Makes —no hot water, no “rub-| sensation they used 
h i Sing i" of Che lather. to feel after shav 
S aving a — the face . ing is gone. They 
—skin remains firm en : ge gree: G, 
Luxury pooh know real shaving 
et ae pull” comfort at last. 
Men the nation ove amos 
‘ —harsh ways age the skin 
over are adopting prematurely. It Is Worth 
this modern method Replaces after-lotions Trvin 
of easier, quicker, —Shavaid is a cooling, J rd 
pleasanter shaving. soothing balm. All that is neces- 
They welcome it as sary, in order to 
a long needed im- introduce this re- 
provement over old ways. Every markable new aid to slaving 


man who tries Shavaid once uses 
Shavaid thereafter. 


comfort, is to get men to try it 


— just once. 


For Shavaid does away with No man who shaves once with 
hot water applications, with rub- it will be without it again. For 
bing the lather in. Men shave shaving, instead of an irksome 
clung to these old fashioned nite ; le eben 
harsh methods because they have mn manne er eee 
thought they were necessary. That is why we want you to 


send for your Free Trial Tube. 

Just fill in the coupon and mail 

it now, before you forget it 

When your tube comes, use Shav- 

aid. After the trial tube is used 

up, you can get Shavaid from 
your druggist at 50 cents 
a tube. If he hasn't it, 
we will be pleased to fill 
your order direct. 


They are not. They are injurious 
to the tender skin. 


Softens and Soothes 
The soothing, cooling effect is 

noticeable as soon as you apply 

it to the dry beard. Then 

lather. Don’t rub_ the 

lather in. The lather 

stays moist and creamy. 


Shavaid 


At Druggists—50c a Tube 


BAUER & BLACK, Chicago, New York, Toronto 
Makers of Sterile Surgical Dressings and Allied Products 


-—— 





BAUER & BLACK, Chicago, Hl. 


| 
Mail free trial tube of Shavaid to 
i 
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Your workmen can readily produce more when your work- 
rooms are flooded with plenty of diffused light 


Paint your walls with Cemcoat and they become Walls of Light. They | 


multiply the natural or artificial light and they reflect it from so many 
angles that there are no contrasting bright spots and deep shadows to strain 


the eyes and kill efficiency. 


is the 


nirror-like, durable wall coating which brushes on like paint, yet 


presents the glistening finish of enamel. 
The white pigment and super refined oil composing Cemcoat prevent the 


yellowing tendencies found in commercial paints. 
Cemecoat can be easily kept clean with soap and water, and its tough elastic 


body is not affected by them. 





SONNEBORN PRODUCTS 
Lapidolith makes old or new con- 
crete floors dustfree and wearproof 
by chemical action. Just flush it on. 
Used for years everywhere. 
Lignophol, the modern wood hard- 
ener gives life to old or new wooden 
floors. Lignopholed floors last longer, 
are dustiess, smooth and sanitary and 
present a pleasing decorative surface 

















Furnished in gloss or flat, white and colors and for 
either.intericr or exterior walls. 


Write for details of how one manufacturer in- 
creased production 17° by increased light. Free 
literature, testimonials and color card. 


L. SONNEBORN SONS, Inc. 


DEPT. 1, 264 PEARL STREET, NEW YORK 























includes 


i “Vulcan” 
iI! “Vulcan” 
iH “Vulcan” 
I “Vulcan” 


Ask for 





half a century, and the constantly increasing demand is 
the best proof of their worth and popularity. 


| 

i Superior Drop-Forged Wrenches 
“ Agrippa’ Tool Holders 
“Vulcan” Clamp Lathe Dogs 

| “Vulcan” Lathe Dogs 

\ “Vulcan” Milling Machine Dogs 
and “‘Agrippa’’ C Clamps 
Tool Makers’ C Clamps 
Machinists’ Clamps 
Strap Clamps 

“Vulcan” Caliper Gauges 


All carried in stock in a variety of sizes 
Vachinists’ Tools Booklet 


jJ. H. WILLIAMS @ CO. 


‘‘The Drop-Forging People’ 










Williams’ Superior 
Drop-Forged 
Machinists’ Tools 


Every machinist knows the 
Williams Tools and likes to 
work with them. He knows 


they can be depended upon 
every time, all the time. We've 
been making them for nearly 


The line 


, 











28 S. Clinton St. 


Chicago, Il. 


28 Vulcan St. 
Buffalo, N.Y. 


28 Richards St. 
Brooklyn, N.Y. 


























AMERICAN 


hoped, will present the fundamentals of 


{the subject in a practical way and pre- | 


| pare students to take part in the intensive 
}exporting that will become a com- 
; mercial necessity. 


soon 


The man who goes abroad to represent 
an American firm, as well 
remains in this country and 
with the merchants of other nations, must 


he 


as 


negotiates 


know the language and the customs of 
those with whom he deals. There has 
been too great a tendency to generalize 


and too little an inclination to specialize 


in the foreign trade courses offered by 
American educational institutions. We 
have not taken the subject seriously 


enough. When the international market 
resumes its normal aspect and all nations 
are able to compete in it, the United 
| States will suffer heavy losses unless our 
‘ commercial army measures up to 
trade forces of our competitors. Ameri- 
can products have entered numerous fields 
during the war which they did not reach 
previously, and to our old customers we 
have sold goods valued at millions of dol- 
lars more than our prewar exports. This 
trade has come to us voluntarily, but it 
will not continue when other suppliers 
reopen their stores unless we take active 
measures to retain it. We cannot prepare 
more effectively than by training men 
without delay. 


Marking American Goods 








Oe of the most frequent questions | 
that arises among manufacturers | 


just entering our export trade is whether 
or not their goods must be marked “Made 
in the U. S. A.” Great Britain and most 
of its colonies have laws which prohibit 
the use of misleading indications of ori- 
gin. In India and Ceylon it is held that 
the use of English words on goods not of 
British manufacture must be qualified 
with a definite statement as to the direct 
country of origin. Unless the American 
exporter marks his products “Made in the 
United States of America,” he is likely to 
encounter difficulty and delay in connec- 
tion with his shipments to these parts of 
the British Empire. If goods are marked 
with the name of some city of the United 
| States such as Worcester or Manchester, 
| which suggests British origin, the name 
of the city must be followed by the name 
lof the country. 

In certain ether nations there is a gen- 


eral rule that goods bearing words in the | 


language of the country should be ac- 
companied by an indication of American 
origin. This is particularly true in 
France. If there is any Erench wording, 
reference to the American source of the 
product should be made. The same prin- 
ciple applies in the Scandinavian coun- 
tries, in Spain and in Brazil. As a rule, 
goods produced in the United States that 


not have to carry the phrase “Made in 
the U. S, A.” 


Domestic Legislation Undesirable 
BILL was presented in the Massa- 
chusetts Legislature providing that 

manufacturers of any article 


mark either on the article or on the 
package in which it is shipped, “Made in 
Massachusetts, U. S. A..” and imposing 
a fine for violation of this provision. 
Among the objections placed were, first, 
that it would be unfair to apply such 
legislation to all sorts of products, and 
second, that far too many regulations ha- 
rass our foreign trade now without the 
addition of others. In the absence of spe- 





| should be optional with the American 
manufacturer whether or not his goods 
| be marked. 

An American commission house desired 
to send to India a large quantity of labels 
printed in the United States to be affixed 
to packages of tea grown in India. The 
problem was whether to put “Made in 
the United States of America” on each 
label or on the outside of the package. It 
was suggested that such words on the 
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labels themselves would indicate that the 
tea was an American product, and would 
therefore be misleading. The designation 
was actually placed upon the wrapper of 
each small bundle of labels, and upon the 
outside of the packing cases. 

American shippers have been warned 
; against placing any distinguishing marks 
upon containers sent to certain Latin- 
| American ports where pilferage is com- 
;mon. American products are known the 
| world over for their real worth, which 
makes them an attractive prize for the 
a pirate. 


Germany’s Power Problem 
LAW nationalizing the electric power 
of the German Empire has been pub- 

lished by the government. Germany has 
over 4,000 power establishments, and the 
splitting up of their activities is held to 
cause serious waste. The scheme is made 
imperative by the loss of the Saar coal- 
fields and the obligation to supply coal 
to the Allies. The water power, which 
is mostly to be found in South Germany, 
is primarily to serve local industries, but 
an agreement will be made with those gen- 
erating electricity from coal in central 
Germany. Power stations belonging to 
States and municipalities will not be dis- 
turbed, but the large plants belonging to 
private capital will be taken over and 
nationalized by the Central Government. 
| The Government will buy up shares, so 
that the present organizations can re 
main intact. The nationalized works are 
not to be considered as a source of reve- 
nue, as the Government holds that cheap 
power for industry is more important 
| than fiscal interests. The private capital 
in electrical power works in Germany is 
|estimated at 1,000,000,000 marks and the 
use of electrical power in that country 
has increased from 4.43 billions of kilo- 
| watt hours in 1907 to 22 billions in 1917. 





French Coal Situation 

HE coal shortage in France continues 

to be serious though some relief has 
been afforded by the arrival of American 
coal, Despatches from Berlin indicate 
that the Ruhr region is about ready to 
deliver coal to France and that about one 
million tons may be expected the first 
|month. Discouraging reports have been 
made by the Mining Society of Lens after 
investigating the damage inflicted by the 
yermans on the Lens collieries. Eighteen 
months will be required to pump out the 
water, according to their estimate, and 
work cannot be resumed even on the cop- 
per seams until the end of 1920. They 
| will not be in condition to produce on 
their normal pre-war scale for ten years. 
The water is flooding out from the lower 
level mines and causing much damage to 
the country . side. Powerful — electric 
pumps, which will obtain their power 
from the generating station at Harnes, 
have been ordered for the work of clear- 
ing the mines. 

Every time a nation feels the pinch re- 
sulting from a shortage of coal and a de 
pendence on foreign sources for this es- 
sential, a stimulus is given to the devel- 
on of the internal hydroelectric re- 


sources. A bill has been submitted to the 

|Chambre des Deputés providing for the 
utilization of the water power of the 
River Rhone. Twenty hydroelectric power 
stations are proposed in the bill, to pro- 
duce an average of 715,000 h.p. each. It 
is estimated that this would be equiva- 
lent to 5,000,00@ tons of coal annually, or 
nearly one-eighth of the French coal out- 
put before the war. Fifteen years would 
be required for this work and the ex- 
penses are estimated at $500,000,000. The 
proposition as it now stands is to grant a 
concession for the whole undertaking to 
a company with a capital of $50,000,000 
jand the privilege of issuing bonds to ten 
times that amount. The bonds would be 
|guaranteed by the State, which would 
| appoint two-fifths of the membership of 
the administrative council, including the 
president.. 








